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EXECUTIVE SUMMARY
Introduction
This is a report of a Regional Transboundary Diagnostic Analysis (RTDA) for thJ Lake
Victoria Basin which covers Burundi, Kenya, Rwanda, Tanzania and Uganda. It was
commissioned by the EAC Secretariat as part of LVEMP II project preparation and
conducted between June and December 2006. The RTDA is based on a review of
National TDAs conducted between Feb - June 2005 by each of the five riparian countries
through a consultative and participatory approach. Additional information was obtained
from other sources, including LVEMP I, East African Community (EAC) documents,
national policy and legislation documents and reports of other programs, projects and
interventions in the Basin. Workshops were held to validate information collected and
build consensus among stakeholders. A causal chain analysis of the transboundary Major
Perceived Problems and Issues (MPPls) using a modification of the Global International
Waters Assessment (GIWA) methodology was undertaken during the study period.
Attempt was made to employ pair wise ranking approach for prioritizing and ranking
MPPls.
This RTDA is a comprehensive scientific analysis of transboundary water-related issues
and proposes mitigation measures for addressing the problems to ensure maintenance of
ecosystem health and environmental integrity. The RTDA as a part of the preparation
process for the second phase of the Lake Victoria Environmental Management Project
(LVEMP II) aims at contributing towards the development of the Strategic Action Plan
(SAP), which is a requirement of the Global Environmental Facility (GEF) for financing
transboundary water related interventions. The major recommendations from this
document will feed into the LVEMP II focal areas of Socioeconomic Development,
Management Framework and Applied Research.
The RTDA reveals that Lake Victoria Basin is home to some 35 million people. The Basin
is greatly valued for its social and economic potential, in addition to the immense
ecological values. Its potential is based on the human resource, rich agricultural soils,
abundant water resources, minerals, fisheries, wetlands, diverse forest resources, wildlife
and tourism potential and a rich biodiversity. Besides, its water serves vital multipurpose
functions for domestic uses, hydropower generation, agricultural and industrial uses, and
medium of transport and climate modulation. Despite its potential, the Basin is threatened
by ecological and environmental degradation, widespread poverty, high population growth
and unsustainable pressure on existing resources.
Major transboundary problems and issues
In the report major water-related transboundary problems in the Lake Basin graded under
six thematic areas, covering; land use and land degradation; water quality and pollution;
water quantity and water balance; fisheries and biodiversity; policies, laws and institutions;
and socio-economic and cross cutting issues are presented. Discussions on these topics
•
•
focus on the major threats to the natural resource base, major causes, socio-economic
impacts and proposed mitigation measures.
Concerning land use, the RTDA has identified land degradation to be a serious problem in
the Basin, resulting mainly from pressure induced by the fast growing population. High
demand for land has led to unsustainable land use practices such as cultivation on
marginal areas, on steep slopes and along river banks; encroachment into the few
remaining forests and wetlands and over stocking livestock. These poor farming practices
have caused soil erosion, siltation of water bodies and excessive nutrient enrichment of
the Lake. Land degradation is a common problem throughout the Basin, but more acute in
Rwanda, Burundi, south west Uganda, Nyando and Rachuonyo districts in Kenya and
Mwanza, Shinyanga and Mara regions in Tanzania.
On water quality and pollution, this report indicates that Lake Victoria water is becoming
increasingly eutrophic through nutrient inputs from atmospheric deposition, nutrient runoff
from agricultural areas, municipal and industries effluents and runoff. Another water
quality problem is high Biological Oxygen Demand (BOD) levels from untreated waste
waters and runoff, causing oxygen depletion across much of the Lake. Heavy fertilizer
applications especially from tea, coffee, sugar cane and flower farms increase the nutrient
load in the lake. Work done by the LVEMP-1 has shown substantial changes in water
quality of Lake Victoria. Phosphorus concentrations have increased 4-8 times, whereas
Silica concentration in the open Lake has decreased by a factor of 3-8. The impact of
these has been deterioration in water quality, regular occurrence of algal blooms,
increased costs of water treatment, frequent fish kills, and indirectly, poor fish catches,
declining community livelihoods and increased poverty and malnutrition. The major
causes of these problems hinges on poor land management which cause excessive
nutrient runoff, poor sanitation due to inadequate solid and liquid waste handling capacity
by urban centres and the slash and burn practice which release much of the airborne
phosphorus. The problem is more pronounced in all cities and urban centers in the Basin.
With regard to Water Quantity and Water Balance, the main concern is the receding water
levels of Lake Victoria. The level of Lake Victoria has fallen beyond the long-term mean
(1,134msl) as measured at Entebbe. Prolonged drought and excessive releases from the
Jinja dams are among the causes of this problem, with evident dramatic consequences.
Water intake points, jetties, piers and fish landing infrastructure have been left hanging,
while fish breeding and nursery habitats have severely been affected. Shipping
Companies have suffered huge financial loses due to increased maintenance costs,
reduction in cargo to ensure safe anchoring and relocation of jetties and piers.
Under fisheries this report notes a decline in the fish catches from Lake Victoria as well as
in the other lakes within the catchment. Key factors causing this have been over fishing
through excessive fishing effort and use of destructive fishing gears, destruction of fish
breeding and nursery habitats, introduction of alien fish species like the Nile perch,
pollution of water bodies and rapid increase in demand for fish. Consequences of this
have been poor fish yields, unemployment, loss of livelihoods, malnutrition, national,
regional and community conflicts.
On aquatic biodiversity the most important concern highlighted is the dramatic loss in fish
species diversity in Lake Victoria in the last 50 years, where an estimated 200 species
disappeared from the original 400-500 species. In Lake Rweru in the upper catchment of
Rwanda and Burundi the entire fishery collapsed due to predation by Clarias gariepinus.
However, some species thought to be extinct are now reappearing, giving hope that the
rich biodiversity may be recovered. A major shift has also been observed in the
Phytoplankton community where there is now a dominance of the blue green algae
(Cyanophyta) replacing the Diatoms (Bacillariophyta). This may be due to absence of a
prolific blue green feeder.
The report indicates that water hyacinth and other invasive weeds, which occupied some
90% of the littoral zone of Lake Victoria in 1990s, has been brought under control by
combined mechanical, manual and biological control methods. However, the weed
continues to flow into the Lake from river systems, especially river Kagera, and there are
indications that it may be resurging. Other invasive weeds, which need attention, include
Azzola, Striga, duckweed, Lantana camara, Solanium nigrum, African marigold and
Mexican marigold.
Large chunks of wetlands fringe the shoreline of Lake Victoria and along river courses in
all the riparian countries. They are important habitats for biodiversity and playa major role
in the socio-economy of the riparian communities where they provide food, fish, raw
materials for construction and crafts, source of medicinal plants and, more importantly,
their capacity to capture and filter pollutants that could impact on fisheries and water
quality. However, wetlands have been threatened in all the riparian countries by excessive
harvesting, draining and conversion to agricultural use, construction of buildings and
roads, dumping and chemical contamination. The destruction of wetlands has worsened
following the receding Lake water levels, tempting their conversion for agriculture, for
example, the Nakivubo channel, Yala and Mara river wetlands.
The report shows that the Basin is endowed with a variety of wildlife and sceneries,
including national parks, wildlife reserves, lakeshore beaches, wetlands, forests and
unique physical features, with huge potential for tourism. The Basin has some of the best
wildlife sanctuaries in the world, for example, the famous Maasai Mara and Serengeti
national parks, which are globally, recognized world heritage sites. The Basin has been
designated as an Important Bird Area (IBA) with 70 IBAs. These resources make
significant contribution to economies of the riparian countries but face many challenges
like animal-human conflicts, such as poaching and encroachment, and therefore require
adequate resources for their conservation.
There is a communication network in the Basin namely roads, air transport, railway
transport, inland water transport and non-motorized transport, which interface among the
countries. Many of the feeder roads are however impassable during the rainy seasons,
causing serious disruption on movement of people and goods and imposing huge costs
on providers of transport services. Water transport in the Lake is inadequate and is
underdeveloped. Air transport and railways network are not developed or not used
•.
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maximally. There are, however, some reforms going on to revamp the railway and
improve safety of navigation. The Basin is poorly seNed with fixed telecommunication
facilities, but the situation that has been alleviated by the introduction of mobile
telephones.
Energy, mining, trade and industry are important sectors in the Basin. Wood biomass
supplies over 90% of the energy requirement in the riparian countries of the Lake Victoria
Basin as electricity and other forms of more efficient energy are less developed. There is
need to improve access to electricity and also develop other potential energy sources
such as solar, geothermal, currents, wave and wind energy. The Basin is endowed with
mineral resources such as gold, diamond, nickel, copper and oil. These significantly
contribute to the economy of the Basin, although mining has negative impacts on the
environment. Industrial activities in the Lake Victoria Basin are dominated by agro-
processing and food industries for fish, coffee, cotton, rice, maize, millet, tobacco, sugar
cane, dairies, oil mills and breweries. The other industrial activities relate to the production
of consumer goods, chemicals, textile, wood, paper, building materials and hydropower
generation.
The report provides insight into socio-economic and cross cutting issues, covering
poverty, human and animal health, sanitation, population pressure, migrations, refugee
situation, disaster preparedness, conflicts in resource use and civil strife. Several factors
in the Basin favour high occurrence of water and vector-borne diseases, communicable
and others diseases. The most prevalent human diseases include malaria and HIV/AIDS.
The warm and humid climate also encourages high prevalence of animal and crop
diseases and pests.
The RTDA report indicates an emerging trend in conflicts in resource use especially
competition for fresh waters, productive land, fishing grounds, minerals, wetland
resources, wild life resources, forest resources and pastures. The identified causes of
conflicts are poverty, limited resources, environmental degradation, poor governance,
poor policies, conflicting institutional interests, population pressure, increase in livestock
numbers, low education, political interference, lack of Basin wide institutions, inadequate
sharing of resources and complex land tenure systems.
Other transboundary concerns identified are weak. and uncoordinated policies,
Institutional and Legal framework, with conflicting and overlapping provisions, and unclear
enforcement roles at various management levels. Some of these provisions were enacted
with limited community involvement and some of the penalties are less deterrent. Policies,
legal and institutional frameworks are now undergoing reforms in virtually all the riparian
countries.
Causes of transboundary problems
The RTDA has identified MPPls in the Lake Victoria Basin, analyzed their root and
immediate causes, their causal-effect-chain relationships and proposed suitable mitigation
measures. It identifies land degradation, water quality deterioration, loss of biodiversity,
wetlands degradation, water hyacinth infestation, deforestation, shortage of energy,
inadequacies in policy, laws and institutions; conflicts over resource use; prevalence of
diseases and pests and population pressure as issues of high priority in all the riparian
countries. Declining water levels as well as declining fisheries are problems mainly in
Kenya, Uganda and Tanzania and other water bodies in the Basin in Rwanda and
Burundi.
The report identifies poverty factors, inadequate policies, laws and institutions, population
pressure, wars and civil strife, low industrialization, climatic and hydrological changes as
the main root causes of the observed transboundary problems in the Basin. Immediate
causes of the MPPls in the Basin were categorized as ineffective planning, weak
legislation, inadequate implementation, changing political will, weak enforcement,
inadequate human capacity, inadequate financial resources, weak community and private
sector involvement, erosion of traditional norms, insufficient sensitization, insufficient
knowledge, unsustainable land use practices and unsustainable fishing practices.
Mitigation measures
The report proposes number of interventions to mitigate identified transboundary
problems in the six thematic areas. These include among others; designing and
implementing integrated watershed management; increasing environmental education
and awareness among communities; protection of critical wetlands; reviewing and
controlling open access fishing; development and implementation of national and regional
biodiversity strategies including specific action plans; investment in efficient solid, liquid
and municipal waste management schemes; harmonization of existing Policies, Laws and
Institutional frameworks.
In conclusion this is the first RTDA report for LVB and it has been based on a
comprehensive analysis of the existing situation. It will inform the SAP and LVEMP II
project that is currently under preparation. It provides requisite knowledge that contributes
towards achieving a regionally shared vision for Lake Victoria Basin of "a prosperous
population, living in a healthy and sustainably managed environment providing equitable
opporlunities and benefits".
SECTION 1: BACKGROUND
. This section gives a background to the RTDA study, introducing the objectives and the
institutional setting. It discusses the methods used for carrying out the RTDA, including
a review of the methodological framework and its application in this particular RTDA
study.
1.1 Introduction
The Lake Victoria Basin faces complex environmental, socio-economic, geo-political,
and technological challenges that need to be addressed in order to achieve
sustainable development. To meet these challenges, various interventions have been
initiated by the riparian countries, with the support of development partners through
bilateral and multilateral arrangements. The first phase of the Lake Victoria
Environmental Management Project (LVEMP-I) was the most comprehensive
intervention particularly aimed at developing the information base for improved
management of the Lake Basin. LVEMP-I, implemented by Kenya, Tanzania and
Uganda from 1997, made significant gains in knowledge acquisition through research
and achieved much in capacity building.
To maximize on the benefits of LVEMP-I, the riparian countries deemed it necessary to
request the World Bank and GEF to support a second phase of LVEMP to drive
prioritized environmentally and socially sustainable economic development in the
Basin. LVEMP-II is expected to result in an improved ability of the riparian
governments to embark on long-term programs for the Lake Basin resources, to exploit
and manage them in an environmentally sustainable manner for socio-economic
development of the riparian communities. In departure from LVEMP-I, the upper
riparian countries of Rwanda and Burundi have been included in the implementation
of LVEMP-II, so as to have a comprehensive environmental management plan for
the entire Basin.
Unlike the approach used in preparing the first phase, LVEMP-II has to be
developed through a consultative process and founded on a well-informed
knowledge base. This necessitates comprehensive studies in key areas to identify
priority issues and appropriate intervention strategies. As part of this strategy, the
Lake Victoria Basin Commission (LVBC) of the East African Community commissioned
National Transboundary Diagnostic Analysis (NTDA) in each of the five countries
(Burundi, Kenya, Rwanda, Tanzania and Uganda). The NTDAs reviewed information
available from LVEMP-I and other sources to establish the nature and extent of the key
transboundary issues and conducted field visits to identify priority environmental and
socio-economic issues; their causes, impacts, socio-economic consequences, the
perceived solutions and mitigation measures taken to address the problems.
In order to comprehend the situation in the entire Lake Victoria Basin, the LVBC further
commissioned a regional TDA (RTDA) study to draw from the findings of the NTDAs of
the riparian countries. Regional transboundary issues are those with transboundary
causes, sources and or impacts originating in one country and affecting two or more
riparian countries directly or indirectly.
The preparation of this RTDA for Lake Victoria Basin involved the assessment of the
impacts (both environmental and socio-economic) of transboundary issues, and the
identification of non-environmental factors such as institutional, legal and policy issues.
The RTDA is intended to assist the riparian countries to identify the priority trans-
boundary concerns from a geographic and spatial perspective along with their root
causes. The RTDA would then provide a basis for ranking and prioritizing trans-
boundary environmental concerns to be addressed in LVEMP-II. The RTDA was
necessary to enhance exchange of information by riparian countries and to ensure that
they develop joint approach to addressing common environmental problems.
Furthermore, the RTDA would create a. benchmark for monitoring the health of the
Basin ecosystem. On this basis, the RTDA is intended to provide the technical basis and
help build a strong case supported by facts for the preparation of the Strategic Action
Plan (SAP) for the Lake Victoria Basin.
1.2 Objectives
The objectives of the RTDA were; to analyze, categorize, and synthesize the various
environmental issues in order to provide information relating to the degradation and
changing state of the whole Lake Basin environment in terms of the natural resource
base and socio-economic parameters; to identify the root causes of the environmental
and socio-economic concerns; to scale the relative importance of the causes and
sources of the trans-boundary problems and to identify the cause-effect-chain
underlying the identified problems and to propose mitigation measures to address the
identified issues.
1.3 Methodology
1.3.1 Methodological Framework for TDA
The rapid development of information technology and the experience from a number of
GEF projects have provided an opportunity to develop formal guidelines for preparing
TDA/SAPs that ensure inter-regional comparability. GEF indicates that such scientific
and technical assessments are needed to:
i) Identify, quantify, and set priorities for the environmental concerns that are
transboundary in nature; and
ii) Identify their immediate, intermediate and fundamental causes. This entails
specifying causes, practices, sources, locations and human activity sectors from
which environmental degradation arises or is threatened.
It is important that detailed information is gathered on the consequences of each of the
transboundary issues. The TDA should; comprehensively describe the issue itself
(using available survey data showing changes over time); examine the impact of the I .
issue from an environmental perspective (e.g. provide evidence of pollutant on the
natural environment); and examine social and economic impacts of the issue (e.g.
quantify numbers of people actually affected and the economic cost of the damage to
health and the natural environment).
1.3.1.2 The Global International Waters Assessment (GIWA) methodology
The Global International Waters Assessment (GIWA) is one of a number of
methodologies for conducting TOA/SAP. GIWA aims to produce a comprehensive and
integrated strategic assessment, encompassing the ecological status and causes of
environmental issues in transboundary freshwater basins and their associated aquatic
systems. This integrated assessment is. used by GEF and its partners to identify
priorities for remedial and mitigatory actions in international waters. It is undertaken
from the perspective of water quality and quantity; associated biodiversity and habitats;
their use by society; the societal causes of the regionally identified issues; and
scenarios of future conditions based on projections of demographic, economic and
social changes associated with the process of human development.
The GIWA methodology boasts of a number of advantages in that it;
1. Is holistic in nature and primarily regional in execution;
2. Assesses transboundary issues within natural boundaries defined by catchments
and their associated aquatic systems;
3. Examines the issues from the perspectives of the integrity of biological diversity and
habitats as well as their use by human society;
4. Examines the causes of the issues within human society; and
5. Seeks to evaluate the likely future perspectives for international waters issues
based upon various human development scenarios.
1.3.1.2 Pair Wise Ranking methodology
Pair Wise Ranking methodology is often used for ranking different levels of significance
of the various environmental stressors. Pair Wise Ranking Method is a structured
method for ranking a list of items in a priority order. The method is simple and does not
require large amounts of complicated data sets. It helps prioritize a large list of items in
a consensus-oriented manner. This methodology has been widely used as a ranking
tool in various studies (Oakley, 1991; FAO, 1995; FAO, 1996; Roca et al., 1999; Lal R.
1999) as well as in several GEF/UNEP TOA studies on several international waters
including lakes, rivers and oceans. In the East African region, the method has been
used in the prioritization of the Lake George issues (OFIO, 2001) and is extensively
used in Participatory Rural Appraisals (PRAs). The Pair Wise Ranking Method,
therefore, is a participatory and quantitative method commonly employed as a first step
to prioritize environmental issues to reduce their number to a manageable level.
1.3.1.3 Development of Causal Chains for Major Perceived Problems and Issues
(MPPls)
This is one of the most useful aspects of TOA for the development of future corrective
actions. The methodology itself is based upon a number of templates that helps in the
causal chain analysis through the process in a stepwise manner. The causal chain
relates the issues with their immediate physical causes and their social and economic
underlying causes. The approach seeks to examine the separate role of various
economic sectors and then integrate the results in a single framework. Assessment is
carried out to understand which sector of the human economy the immediate causes
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have arisen through, for example; agriculture, industry, urban development, energy
production, transport, fishing and recreation (including tourism), and others depending
on the Basin under analysis. This 'sectoral analysis' approach helps to translate the
findings into potential actions.
Beyond the sectoral causes however, are deeper root causes of the problems, often
related to fundamental issues of macro-economy, demography, consumption patterns,
environmental values and access to information and governance processes. Most of
these are beyond the scope of GEF intervention but it is useful to document them. The
reason for this is that some proposed solutions might be unworkable if the root causes
of the issue in question are overwhelming. The completed causal chain analysis
should help to locate potential areas of intervention for the GEF.
1.3.2 Approach to the Lake Victoria Basin RTDA
The TOR (shown in Annex 1.3) for RTDA were to; review of information available from
LVEMP-1, NTDA Reports and other sources; identify the information/knowledge gaps;
determine the nature and causes of the specific trans-boundary problems; prioritize the
trans-boundary issues; assess extent to which the issues have been addressed;
propose methods of addressing the problems and prepare an integrated TDA report
based on National TDAs and feedback from the workshops. To meet the requirements
of the TORs, the RTDA involved four principle activities;
i) Review and collate information from national TDAs and other information
sources; Information from the National TDAs conducted earlier by the five
riparian countries was reviewed and collated. Additional information was
obtained from other sources, including; LVEMP I, East African Community
(EAC) documents, national policy and legislation documents, sectoral policy
documents, environmental and resource status reports, documents from other
programs, projects and interventions in the Lake Victoria Basin and relevant
reports from other Basins to draw lessons and experiences from other parts of
the world.
ii) Analyze data and information, identify MPPls and develop causal chains
for the priority transboundary issues in the Lake Victoria Basin - This was
the core aspect of RTDA. Based on information generated from NTDAs, the
RTDA identified the regional MPPls and conducted causal chain analysis of
each MPPI using a modification of the Global International Waters Assessment
(GIWA) methodology.
iii) Hold stakeholder Consultations - During the development of NTDAs, a lot of
resources were put into consultative activities, including fieldwork and
consultative workshops, thereby generating much information. Taking this into
consideration, the RTDA conducted only limited consultative workshops and
meetings, involving visits to riparian stakeholders such as the National Focal
Points, the National TDA Consultants, National LVEMP Secretariats and
specific Ministries and Departments who participated on the LVEMP-1. Lake
Victoria Basin Commission (LVBC) and some stakeholders with close links with
the Lake Victoria Basin were also consulted. The purpose of RTDA
consultations was to verify information supplied in the National TDA Reports,
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validate it and fill in gaps where necessary. List of LVB Stakeholders consulted
during the data validation in the five countries is given in Annex 1.2
iv) Conduct workshops - Three workshops and a working session were held
whereby among others stakeholders undertook the Pair Wise Ranking exercise
of the MPPls to prioritize and reduce the number of issues. The workshops were
a valuable input in the RTDA development process by involving stakeholders in
approving the various draft reports; enhancing participation in identifying,
ranking and prioritizing MPPls; obtaining stakeholders' consensus on the MPPls
and their possible mitigations and enabling them to own the RTDA process and
outputs. The list of participants at the various consultative meetings and
workshops are attached as Annexes 1.4 and 1.5
1.3.2.1 Identification of MPPls
. The NTDAs had already highlighted the main national MPPls, but it was important to
revisit them, agree on whether or not the list was complete, examine their
transboundary relevance, determine preliminary priorities and examine the
geographical and temporal scope of the identified issues, with focus on the regional
scope. During the preparatory phase of the RTDA 6 major concerns or thematic areas
were identified relating to the degradation of Lake Victoria waters and their associated
ecosystems. The thematic issues were;
1. Land use
2. Water quality and pollution
3.. Water quantity, hydrology and water balance
4. Fisheries and biodiversity
5. Socio-economic and cross cutting issues, and
6. Policy, legislation and institutional issues.
The NTDAs had identified 22 key issues within these six thematic areas. In order to
determine the geographical scale of the system to be examined and to assess the
importance of each of the issues within the system in terms of their environmental and
socio-economic impacts, a scaling and scoping methodology was developed. This
involved the use of a simplified prioritisation exercise based on Pair Wise Ranking
methodology, in order to determine the severity of the environmental and socio-
economic impacts of the 22 issues and also to determine the relevance and
transboundary nature of each issue.
1.3.2.2 Ranking and Prioritization of MPPls
Pair Wise Ranking method was used for prioritizing MPPls in the first workshop in
Mwanza involving about 40 participants, and in the Kampala workshop involving 22
participants. Using this method, MPPls were paired against each other and scores
awarded to the issue perceived to have the higher relative impact on various aspects.
The aggregates were then determined, and the issue with the highest total score
considered as the most important MPPI, which should get highest priority. MPPls were
evaluated and prioritized based on the following six aspects;
1. The level of natural resource threat to the resource base;
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2. The level of "livelihood" threat to the survival of the dependent peoples;
3. Geographical distribution of the threat (i.e. regional spread of the problem);
4. Dramatic consequences if no action is taken to address the problem;
5. Source - Point or non-point (point sources being easier, cheaper and quicker to
mitigate compared to non-point source problems);
6. Affordability (i.e. How affordable are potential mitigation measures, hence cost
implications of mitigation).
1.3.2.3 Prioritization of Mitigation Measures
Mitigation measures were proposed to address each MPPls, and were also subjected
to Pair Wise Ranking. Evaluation and prioritization of mitigation measures were based
on the following six aspects;
1. Affordability and relative costs of the mitigation;
2. Sustainability of the mitigation if implemented;
3. Availably of appropriate technology to address the problem;
4. Experience in the region or in other parts of the world of the practicability and
implementability of the mitigation;
5. Availability of human resources to implement the mitigation; and
6. Geographical spread of the problem and hence the spread of the mitigation.
These criteria made it possible to segregate the mitigations in order of high, medium
and low priority mitigations. To guide future investment decisions for LVEMP II, the
mitigation measures proposed have been linked to one or more of the three pillars of
Applied Research, Management Systems and Socio-economic Development. Further
analysis and segregation of the mitigations enabled their categorization into one or
more of the GEF priority themes, such as; Biodiversity, International Waters and
Sustainable Land Management.
1.3.2.4 Causal chain analysis
For this RTDA the causal chain methodology examined the causes of individual MPPls
within the regional context under the six identified thematic areas. Having selected the
priority issue to be addressed by the chain, examination of the immediate causes of
the issue was carried out. The methodology then explored the social and economic
reasons for the key resource uses and practices. This tertiary stage in the chain also
included a simple analysis of existing measures taken to limit the cause. It explored
factors related to governance, legislation and stakeholder involvement and provided
important information for examining future options for intervention.
The final step in the methodology was an analysis of underlying or root causes.
Existing and/or emerging transboundary environmental issues could be attributed to a
range of socio-economic and legal root causes. The Socio-economic root causes
themselves represented social and economic issues whereas the Legal root causes
were associated with policy, legal and governance issues. Economic, political, legal
and governance issues constituted a suite that in itself were a cause of social issues
and underlying sectoral causes.
6
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SECTION 2: DESCRIPTION OF THE SITUATION OF THE LAKE BASIN
This section describes the existing situation in the Lake Victoria Basin at the time of the
study, focusing on the geographical, physical and demographic characteristics, the
productive and social sectors and concludes with a discussion of the socio-economic
and cross-cutting issues.
2.1 Geographical and Demographic Characteristics
Lake Victoria Basin is a multi-sectoral region, consisting of geographical features and
natural resources of immense ecological and socio-economic importance. The
economy of the Basin is founded on a diverse natural resource base, including land,
water, fisheries, forests, wetlands, minerals, pastures, wildlife and natural heritage.
These resources constitute the main primary sectors on which agriculture, livestock,
energy, tourism and infrastructural sectors are developed.
The Lake Basin is one of Africa's largest transboundary water resources covering an
area of about 194,000 km2, and surrounding the second largest freshwater Lake in
the world (68,800 km2), with the largest freshwater fishery. The catchment is shared
among five states as follows; Tanzania 44% (85,448 km2), Kenya 22% (42,724 km2),
Uganda 16% (31,072 km2), Rwanda 11% (21,362 km2) and Burundi 7% (13,594 km2).
Lake Victoria itself is shared between Kenya, Uganda and Tanzania, with a shoreline
of approximately 3,450 km long, demarcated among the riparian countries as depicted
in Table 2.1. A map of the Lake Victoria Basin is shown in Figure 2.1 and a full




Fig. 2.1: Map of the Lake Victoria Basin
Table 2.1: Lake Victoria surface area, catchment and shoreline statistics
100 lem
A',r."
Kenya 4,128 6 42,724 22 550 16
Uganda 29,584 43 31,072 16 1,750 51
Tanzania 35,088 51 85,448 44 1,150 33
Burundi a a 13,594 07 a a
Rwanda a a 21,362 11 a 0
Total 68,800 100 194,200 100 3,450 100




In the Lake Basin countries temperature reaches maximum in February just before
March equinox and reaches its lowest records in July after June equinox maximum.
Temperatures range from 28.6°C - 28.TC while Minimum Temperatures is from
14.TC to 18.2°C. Comparison of temperatures records for the period 1950-2000 to
2001-2005 show that maximum temperatures has increased by an average of 1°C.
2. 1. 1.2 Rainfall distribution
The convergence of South-Easterly and South-Westerly winds over the Lake in March-
May and October-December accounts for heavy rainfall amounts in the Western and
Northern shores of the Lake Basin. This influence extends in Uganda from the Ssese
Islands to Katonga Catchment leaving Bukora catchment a bit arid. The highest rainfall
in Uganda is received in the Ssese Islands, about 2,400 mm annually, while Tanzania
and Kenya receives between 1,350 mm - 2,447 mm annually, Burundi and Rwanda
gets an average of 1800 mm annually. On the Northern and Western shores, the
effects of rainfall do not extend more than 40 km inland.
2.1.1.3 Wind patterns
Fig. 2.2 indicates two strong seasonal wind patterns that influence the hydraulic
process of the lake. In the months of January-February and June-September, the wind
pattern is predominantly East West, parallel to the equator, with origins from the Nandi
Hills in western Kenya. These are fairly dry winds. The moisture they pick is deposited
to the Western catchments especially Bukora catchment in Uganda. During the period
of March-May and October-December, the wind pattern changes towards the northern








Fig. 2.2: Seasonal wind patterns influencing the hydrological processes in Lake
Victoria Basin (adopted from the Integrated Water Quality and Limnology Study of
Lake Victoria 2002) Source: LVEMP, 20002.
2.1.2 Demographic characteristics
Lake Victoria Basin has a population of about 35 million people and a very high
population density, which is more pronounced in the upper riparian countries. This is
about 30% of the total inhabitants of the five riparian countries and is expected to rise
to about 42 million by the year 2010. (The population density of the East African region
is shown in (Fig.2.3.1) and the population characteristics of the five riparian countries
are given in Table 2.3.1
The rapidly increasing population in the Lake Basin has put pressure on the Basin's
limited resources, resulting in competition and conflict over access rights and threats to
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sustainable use of resources. The population in the riparian countries is on average
90% dependent on agriculture and 60% of the population is living below the poverty
line with per capita income of below one US dollar per day.
The area around Lake Victoria Basin is the most densely populated rural region in the
world. The region's 35 million residents rely on the Lake for food, transportation,
power, and income from tourism.
On average, some 65% of the population is under 25 years which shows high
dependency level and depending on natural resources and small land holdings where
75% subsists on one hectare or less. About 40% of the population in the Basin
countries falls within the working age group of 15-64 years. It is also this age group
that is vulnerable to most of the pandemic diseases in the region such as HIV/AIDS.
10 100 1,000 10,000
A
i;){




Table 2.3.1: Socio-Economic and Human Development Characteristics in the five riparian countries in the LVB
3 90 40/ 6 190 68 90 56/4045Kenya 30 342 2.4 396 49/ 15 90.4 50 22 60 387.4 1252Rwanda 8.3 378 2.9 220 43/ 5.1 203 37 92 74/60 486 546Uganda 28.8 235 3.4 270 47/ 4.1 140 19 87 87/57 137 5%50Tanzania 38.3 190 2 330 44/ 8.8 165 44 92 84/67 99.8 946
Sources: Statistical Profiles of the Least Developed Countries: Prepared by UNCTAD, the UN 2005, New York; UNDP
Development Reports for Burundi, Kenya, Uganda, Rwanda and Tanzania 1995-2005 and UNEP, Africa Environment Out look,

















Table 2.3.2 Population of the Lake Victoria River Basin
B:9A1ifaJmQ~Ll!)IiJJ~;~~!'a1Lq,llfJt; {lIifd~at[R'WiilC{-aj ifin~idla1~
Total Million 6.9 5.6





Source: adopted from NTDA Reports 2005
Broken down by country, the population of the Lake Victoria Basin varies from 3.85 million
people living in Burundian part of the Basin to 12.5 million people living in Kenyan part.
The average population density in the Lake Victoria Basin (300 persons/ km2) is higher
than the country averages of Uganda, Burundi and Tanzania (235 persons/km2, 210
persons/km2 and 190 persons/km2 respectively), and lower than that of Kenya and
Rwanda (342 persons/km2, and 378 persons/km2 respectively) with population density
increasing in the upper part of the Basin.
Rwanda with a population density of 378 persons per sq. km and an annual growth rate of
3.1%, has one of the highest population densities in Sub-Sahara Africa. The population
has nearly quadrupled in the last four decades from approximately 2.6 million people in
1960 (MINITERE, 2003) to the current 8.1 million people.
Burundi with an estimated population of 7.5 million has an average density more than 210
people per Km2• Burundi has an average growth rate of 2.1% per annum. It is organized in
16 provinces and 11 are in the LVB (these are provinces of Kayanza, Ngozi, Kirundo,
Muyinga, Gitega, Muramvya, Ruyigi, Cankuzo, Bururi, Karuzi and Mwaro).
The LVB in Kenya covers 28 districts distributed in 3 provinces of Nyanza, Western and
Rift Valley and has an estimated population of 12.5 million.
The major cross cutting transboundary issues of concern related to demographic
characteristics are Poverty, Human and Livestock Diseases, Water supply and Sanitation,
Population Pressure, Migrations, Refugees, Conflicts in resource use Civil strife and
Regional Wars.
2.2 Productive and Social Sectors in the Lake Victoria Basin
2.2.1 Water resources
The water resources of the Lake Victoria Basin comprise of surface water resources
(Lake Victoria itself, other shallow lakes of less than 4m and rivers), ground water
resources, and direct rainwater.
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2.2.1.1 Surface waters
Lake Victoria itself is the main surface water body. There are also other small lakes of
less than 4 meters deep and extensive riverine and lacustrine swamps. Direct rainfall over
Lake Victoria contributes by far the greatest (82%) source of water to Lake Victoria and
the rest comes via major inflowing rivers (Okonga, et al., 2005).
The Kagera River, the largest inflow, originates from Rwanda and Burundi and from parts
of Southwestern Uganda and contributes up to 33% of the riverine inflow. The other rivers
are Bukora and Katonga which originate in Uganda; the Nzoia, Sio, Mara, Va/a, Awach,
Gucha, Migori and Sondu originate from Kenya while the, Mori, Simiyu and many small
tributaries originate from Tanzania (Table 2.2.1).
Table 2.2.1: Surface water resources within LVB and their contribution to Lake
Victoria
Kenya Sio 11.4 1.4 9.8 1.4 11.3 1
Nzoia 116.7 '14.5 107.4 15.7 116.1 14
Yala 37.7 4.7 47.9 7.0 38.4 4
Nyando 18.5 2.3 41.9 6.1 20.3 2
North Awach 3.8 0.5 3.3 0.5 3.7 0
South Awach 5.9 0.7 5.5 0.8 5.9 0
Sondu 42.2 5.2 43.9 6.4 42.4 5
Gucha-Migori 58.0 7.2 39.9 5.8 56.6 7
Tanzania Mara 37.5 4.7 23.1 3.4 36.5 4
Grumeti 11.5 1.4 4.6 0.7 11.0 1
Mbalageti 4.3 0.5 3.5 0.5 4.2 0
E. Shore Streams 18.6 2.3 11.3 1.6 18.1 2
Simiyu 39.0 4.8 12.2 1.8 37.0 4
Magogo-Maome 8.4 1.0 1.6 0.2 7.8 1
Nyashishi 1.6 0.2 0.3 0.0 1.5 0
Issanga 31.0 3.9 4.3 0.6 29.0 3
S. Shore Streams 25.7 3.2 3.5 0.5 24.1 3
Biharamulo 17.8 2.2 18.3 2.7 17.9 2
W. Shore Streams 20.7 2.6 18.9 2.7 20.6 2
Uganda Bukora 3.1 0.4 2.0 0.3 3.0 0
Katonga 5.1 0.6 2.1 0.3 4.9 0
Kagera 261.1 32.4 252.5 36.8 260.5 32
N. Shore Streams 25.6 3.2 28.2 4.1 25.8 3
Total 805.3 100 686.2 100 796.6 1C
Source: Integrated Water Quality and Limnology Study of Lake Victoria LVEMP. 2005.
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2.2.1.2 Groundwater
Ground water resources have been exploited in various parts of the Lake Victoria Basin
and are regarded as potential sources of water for domestic and commercial purposes.
However, no comprehensive studies have been undertaken to establish the potential of
groundwater resources.
2.2.2 Land resources
The land resource of the Lake Victoria Basin has been intensively used for a number of
different purposes. Most of the Basin area has lost its original natural landscape features
as a result of high intensive land use. About 75% of the Basin is occupied by agriculture,
the majority of which is subsistence.
Small scale and livestock keeping dominate the LVB farming systems. The expansions
and new settlements are targeting very fragile ecosystems (forests, wetlands, steep hills,
river banks, shorelines etc). Many of the LVB soils are acidic because of "old age", and






I ~ GI'NA 2003
Barren
•• Cropland
~\,;" 1 I Forest
~i}~~j~Grassland
~f:,~~~!~lShrubland
Figure 2.3.1 Map of Lake Victoria Basin showing the land cover (Adapted from Odada et
al. 2004)
The Rwanda LVB Sub-catchment (21,362 Km2) accounts for 11% of LVB, and Kagera
River drainage system accounts for 90% of the drainage system in Rwanda thereby
making her a very critical component of the LVB.
The Burundi LVB Sub-catchment (13,594 Km2) accounts for 48.6% of its national surface
area and corresponds to the southern most portion of the Akagera Basin. The sub-
catchment is mainly sub-divided into two sub-Basins (Sinarinzi, 1999):
i. Ruvubu River Sub-Basin (10,450 sq. Km i.e. 77.3%) corresponds to what is called
the "Central Plateau"
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ii. The Akanyaru and higher Akagera Sub-Basin (3,065 sq km i.e. 22.7%)
corresponds to the "Depression of Bugesera" or "Northern Depression" .
Land use in Burundi LVB is of mixed crops including coffee; rice and legumes are
cultivated in wetlands after draining them.
The main cash crops in the LVB in Kenya are sugar cane, tea, coffee, tobacco, sunflower,
cotton and pyrethrum. Agricultural Land Use in the Kenyan part of the LVB is reflected in
the Annex 2.2a Sugar cane and rice are now cultivated in areas that were once wetlands.
Other population pressure related land use changes are reflected by the conversions of
wetlands and forest areas into agricultural use Currently the Yala, Nyando and Sondu
swamps are being drained for agriculture. It is estimated that at least 14,OOhaof the Yala
swamp can be made productive. Recent data indicate that a total of 2,300 ha so far been
reclaimed in Yala swamp in Siaya District.
In Tanzania the proportion of land under agriculture varies from one district to another. A
summary of land under cultivation in the Kagera Region is summarized in the Annex
2.2b. General trend is that only a small proportion of land is used for cultivation.
The extent of major lal'1duse types in the Ugandan part of LVB are shown in the Annex
2.2c where it is evident that land use is dominated by small scale agriculture. The
widespread use of land resources as a basis of livelihoods for the majority of the East
African population is, according to Jennifer et al., (2004) leading to accelerated land
degradation.
2.2.3 Forestry resources
Natural forests are distributed unevenly in the Lake Victoria Basin. They are mainly
concentrated in the upper part of the Basin and less dominant in the lower where forest
cover is limited to relatively small artificial plantations and wind break strips surrounding
agricultural fields.
The Rwandan part of the Basin mainly consists of unevenly distributed savannas and
mixed forests occupying an area of 90,000 hectares. It is further observed that the hilly
northern and western catchments where the drainage network originates are facing
degradation due to cultivation on very steep slopes.
The Burundian part of the Basin is dominated by savannas and pockets of forests,
important protected areas are; the Ruvubu National Park (50.000ha); and the Kibira
National Park (40,000ha). The vegetation types in the forests are determined by altitude.
The Bugesera Depression has a lower population density and hence has not been
extensively degraded.
Kagera region in Tanzania is fairly well endowed with natural forests covering 51.5% of
the land area. However, Mwanza region has lost most of its tree cover and has only 130
sq. km under forests while Mara region has very low forest potential; mainly woodlands,
wooded grasslands and bush lands covering 14,458 sq. km. Afforestation is being
encouraged in the three regions of the Lake Basin. Tanzanian forestry emphasizes four
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policy areas: forest-land management; forest-based industries and products; ecosystem
conservation and management; and institutions and human resources; all for the benefit
of present and future generations once implemented fully the forest cover will increase.
On the Kenyan side of Lake Victoria Basin, forest resources occur in highland and
lowland areas. The highland catchment areas have a total forest cover of 220,750 ha. Of
the total forest cover, 191,356 ha (86.7%) are indigenous forests while the rest are
plantations. The highlands also have woodlots on individual and other private lands.
Forest cover in the lowland areas is 17,763ha, 7% of the total forest cover in the Lake Basin
and its catchments. The Forestry Act, Cap 385 of the Laws of Kenya, guides the
management of the forestry sector in Kenya.
In Uganda, forest reserves cover an estimated 1.5 million hectares, representing about
7% of the country. They comprise 732,000 hectares of high tropical forests, 775,000
hectares of savannah forests and 25,000 hectares of plantation forests. Forestry
contributes to about 3% of the GOP and provides for more than 95% of the country's
timber requirements. About 400,000 hectares of forest are available for industrial use. The
major potential exports include veneer; saw wood and furniture.
2.2.4 Mineral resources
The mining industry in the LVB is a major land use activity currently contributing about
2.3% of the GOP. Artisanal exploitation of the ores exists in the Burundian Basin of Lake
Victoria and relate to alluvial gold, cassiterite, columbo-tantalite and Wolframite. The
activities have an important negative impact on the environment because they cause
pollution of the rivers by solid loads and an excessive silting of bottoms of valleys, making
them unsuitable for agriculture.
In the Kenyan part of the Basin gold has been the main industrially mined mineral in the
Basin. Other minerals are copper, base metals, rare earth elements, Kisii soapstone,
phosphate, sulfur, Wollastonite and nephelinite, manganese, tin, kaolin, clay, flourspar,
iron ore, graphite, sheltie, diatomaceous soil, and building material (limestone, granite,
brick clay, sand, tuffs, murrum and material for ballast). Industrial mining of limestone
continues at Koru in Nyando District. Some artisanal mining takes place, especially for
gold, and the extraction of building material, such as granite, brick clay, sand, tuffs,
murrum and material for ballast.
A range of minerals (cassiterite, coltan, wolfram and colombo tentalum) and other
valuable materials such as sand, gravel, stones, etc, are obtained in various parts of the
Basin in Rwanda. Mining sand and stones is, however, not well regulated and there are
concerns for the destruction of other natural resources particularly wetlands and fragile
hillsides. Mining activities support significant proportions of livelihoods and local
economies but there are concerns that current mining activities in Rwanda are not
sustainable. The Government of Rwanda has intervened by outlawing mining in some
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areas, but appropriate mechanisms are needed to ensure a delicate balance between
environment and livelihoods.
In the Tanzanian part of the Basin old mines such as the Williamsons Diamond Mine at
Mwadui exists. The mining industry in Tanzania is a major land use activity currently
contributing about 2.3% of the GOP. The main gold areas in the LVB include the Lake
Zone gold fields, south and east of Lake Victoria, up to the Kenyan border. The most
active sites are Geita, Bulyanhulu near Kahama, Iramba, Sekenke, Kilima Fedha,
Serengeti, Nyambegena, Musoma and Tarime. The current new large-scale gold mines
operating in the Tanzanian part of the Basin are typical examples of the current trend in
the large-scale mining sector and the conducive investment climate provided by the
mineral policy. Some of the major mining projects in Tanzanian Basin are given in Fig.
2.2.4.1
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Fig.2.2.4.1: Red Dots Showing mining projects around lake Victoria in Tanzania:
Source: NTDA- Tanzania 2006
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The storage of mine waste dumps, mercury contamination resulting from artisanal mining
activities and the continued pumping of saline wastewater from mines and quarries poses
a threat over increasing levels of pollution in the Lower Lake Victoria Basin.
2.2.5 Wildlife resources and tourism
2.2.5. 1 Biological diversity
The Lake Victoria Basin is a unique ecosystem sustaining a rich biological diversity both
flora and fauna it features an ecological network with a stable pattern of natural
processes. The sub catchments within Lake Victoria Basin contain various interacting
micro-ecosystems that playa major role in maintaining and conserving biodiversity at the
national and Basin level.
The Kagera River Basin, in the upper part of Basin (Rwanda and Burundi), the Mara River
Basin and the Mt Elgon ecosystem are typical examples of these sub ecosystems housing
nature reserve of high biological resources such as the Akagera National Park, Maasai
Mara and Serengeti National Park which is partly in the Basin.
The Lake Victoria Basin has been recognised to contain major wetland areas and it
provides a habitat for various birds and animals. Sections of the Basin also enjoy
international recognition and special protection under the UNESCO.
Biodiversity in the Basin consisted of about 500 species of fish prior to the introduction of
the Nile Perch; approximately 200 bird species; a number of wild animal species and over
250 plant species.
2.2.5.2 Nature reserves and protected areas
The Lake Victoria Basin is endowed with a variety of wild life and sceneries with huge
potential for nature and ecotourism. Sites for tourism include national parks, game
reserves, lakeshore beaches, wetlands, forests and unique physical features. The Basin
has some of the best wild life areas in the world. For example the world famous Serengeti
National Park in Tanzania found partly in the LVB and the Maasai Mara in Kenya has
been designated amongst 7 wonders of the world. Annex 2.4 shows distribution of
Wildlife Parks, Game Reserves and Protected Areas in the LVB.
The Basin has been designated as an Important Bird Area (IBA) with 70 IBAs.
Endangered bird species in the Lake Basin include the vulnerable Papyrus Yellow
Warbler Chrolopeta gracillostris and Papyrus Gonolek Laniarius mufumbiri. Nature
reserves in the Basin suffer encroachment from agricultural development, livestock
grazing and human settlements, partly resulting from high population growth and
increasing levels of poverty. Subsistence hunting is prevalent in some places, leading to
poaching and devastating bush fires.
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In Rwanda there are three protected areas namely: Nyungwe Forest National Park in the
West; Akagera National Park in the East; and the Volcano National Park in the north. The
three protected areas are situated in the LVB and constitute critical watersheds. These
ecosystems provide unique physico-geographical characteristics that support a variety of
different life forms spread over different altitudinal ranges.
In addition to the economic returns from tourism, these Parks provide habitat to some of
the rarest species, making them internationally important biodiversity sites. The Parks in
Rwanda are a major tourist attraction, contributing substantially to the economy through
tourism revenue. There is, however, the pressure of encroachment on the park areas.
For example, the Akagera National Park area was reduced from 331,000 ha in 1956 to
255,000 ha in 1992 and more was lost for refugee resettlement after the 1994 civil strife
leaving only about 90,000 ha of the original park area.
However, the Lake Basin area has not been fully developed as a tourist destination. The
huge potential for Lake wide transport and tourism is little developed. The large vessels,
which used to ply the Lake ports of Kisumu, Mwanza, Jinja, Musoma, Kampala and
Bukoba have virtually disappeared leaving only small canoes to transport fish. In
Tanzania and Uganda, sizable vessels serve the islands in the lake. The Sesse Islands.in
Uganda and the Ukerewe Islands in Tanzania have beautiful sandy beaches highly
suitable for tourism but little development has taken place in these areas and the numbers
of tourists are still very low. Tourist attractions include water sports, bird watching, and
other natural attractions.
Apart from Government contribution, the private sector has taken steps to put in place
utilities and facilities in the tourism industry such as increased hotel accommodation,
providing travel and tour operations, professional tour guiding, tourism promotion, and
capacity building and linking with supportive institutions. Eco-tourism is proving important
as an income earner in the hospitality industry in the Lake Basin. The element of
environmental conservation, community development and leisure travel is a potential area
for East Africa's tourism development, which should be explored and exploited. Hence,
entrepreneurs are making efforts to develop environmentally friendly excursions to
relatively undisturbed serene natural areas.
2.2.6 Wetlands
Wetlands fringe most of the Lake and river systems found in the Lake Victoria Basin and
are grouped mainly into two categories - Upland and Floodplain type wetlands. Upland
Wetlands are mostly in the western mountainous areas perched in valleys along the
tributaries of rivers, which originate from Rwanda and Burundi. Most of them have been
converted to agricultural use for production of Irish potatoes and sweet potatoes, maize,
beans, peas, tomatoes, cabbages, tea and sugar cane on a large scale.
On the other hand, flood plain wetlands are extensive in the south at the border between
Rwanda and Burundi and along the lakeshore in Kenya, Uganda and Tanzania. Pressure
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on flood plain wetlands by resident communities and large-scale developers is evident
and is set to increase.
Plants and animals commonly found in wetlands are Sedges, Cyperus spp, Bulrush
(Typha spp), Date palm (Phoenix spp) Grasses (Pennisefum spp., and Hypperhenia spp),
Reeds (Phragmifes spp), Hippopotamus, Sitatunga (Tragelaphus spekel) Nile crocodile
(Crocodiles niloficus) Wild pigs (Pofamochoerus porcus) and Snakes, Fish species,
Amphibians and Birds.
In Kenya, wetlands include the Yala Swamp (17 500 ha of wetland, including Lake
Kanyaboli 1 050 ha, Lake Sare 500 ha, Lake Namboyo 1 ha, the Nyando Swamp
measures 15 by 6 km; the Sondu- Miriu wetland 10 000 ha occurring at the mouth of the
Sondu River; the Saiwa Swamp, is about 20 km long on the Nzoia River and the Kimandi
River wetland which is 4800 ha on the tributary of the Yala River.
In Tanzania, there are a total of 422,000 hectares of wetlands occurring in 28 distinct sub-
Basins of the Tanzanian part of the Lake Victoria Basin. Of these, 57,000 hectares is
permanent swamp or (14%); seasonal swamp occupies 73% whist three swamps occupy
8%.
Wetlands in Uganda cover 13% of total surface area and have been categorised as
swamp (8,392 sq. km), swamp forest (365 sq. km) and zones with impeded drainage
(20,392 sq. km). They include areas of seasonally flooded grasslands and swamp forest
(Sango Bay), permanently flooded papyrus, grass swamp and upland bog. Most wetlands
in the country fall into two broad categories, namely those associated with lakes
(lacustrine) and those that lie along rivers. These include wetlands that border the bays of
Berkeley at the Kenya/Uganda border, Macdonald, Hannington and Napoieon Gulf; as
well as the bays of Murchison, Waiya and Bunjako. The islands of Kalangala also have
extensive fringes of wetlands. Lacustrine wetlands are often permanently flooded.
2.2.7 Fisheries
Prior to the introduction of the Nile perch into Lake Victoria in the early 1960s, the Lake
was estimated to have about 400 species of fish with 12 families, 27 genera (Greenwood
1965). There were over 100 identified species of the Haplochromis taxon alone in
Lake Victoria. However, 40 years after the entry of the Nile perch into Lake Victoria,
it is estimated that the number of fish species in Lake has been reduced to about 200,
the rest having been decimated through predation by the Nile perch and competition
by the introduced tilapiines (Tilapia zil/ii, T. rendal/ii, Oreochromis niloficus, O.
melanopleura and O. leucosficfus). It is argued that over fishing over the years may have
contributed to the depletion of the fish species in Lake Victoria.
In the up stream catchment areas in Burundi and Rwanda, lakes with proven potential for
commercial fisheries include lakes of southern Rwihinda and Cohoha, Rweru, Kazingiri,
Gaharwa, Kirumbi and Bugesera located in the southern floodplain, Ihema, Kivumba and
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Rwanyakizinga located in Akagera National Park, and Bulera and Ruhondo found in
Ruhengeri close to the border with Uganda. Riverine fish is being exploited for
subsistence purposes. The fisheries of Lakes Rweru, Ihema and Muhazi can be
commercially redeveloped as these lakes had commercial fisheries that collapsed during
the civil strife in 1994.
2.2.8 .Agricultural and livestock sectors
Agricultural production is the mainstay of the Lake Basin economy in terms of income and
employment. The main food crops include; maize, beans, rice, cassava, sweet potato, Irish
potato, sorghum, wheat, millet, banana, pineapples, groundnuts, simsim, cowpeas, green
grams, soybeans, yams, tomato and a wide variety of indigenous and exotic fruits,
vegetables and other horticultural crops. The main cash crops are; Sugar cane, tea, coffee,
cotton, a variety of flowers, tobacco, sunflower, pyrethrum, vanilla, among others.
2.2.8.1 Agriculture
Agricultural production plays a significant role in the economy of the Lake Victoria Basin.
The proportion of land used for agriculture varies in the riparian countries, depending on
the topography, soils, rainfall, population pressure and climate. The area of arable land in
the Kenyan part of the Basin is 33%, 20% for Tanzania and 28% for Uganda (Bullock et
ai, 1995). Changes have taken place in the agricultural sector of the five riparian countries
of the Basin over a period of time, leading to a continuous reduction in the proportion of
arable agriculture compared with total agricultural output. Mineral fertiliser application and
livestock keeping has steadily increased in recent years. Private sector involvement
schemes have been set up, resulting in increase in the area of farmland allocated for
individual farming activities.
Deterioration of soil quality is considered to be one of the major causes of this continuing
crisis, with agricultural land being acidified due to insufficient levels of lime. Erosion is also
a continuing problem and inherent to agricultural fields located on slopes with gradients of
greater than 1.5-2° especially in Rwanda and Burundi parts of the Lake Victoria Basin.
This has been aggravated because simple anti-erosion practices such as lateral slope
tillage have been applied on only a third of this erosion-susceptible land.
Intensive farming contributes significantly to the anthropogenic pressure on the upper
parts of Lake Victoria Basin within Rwanda. There has been a continuous expansion and
fragmentation of crop farming areas.
Small to medium scale irrigation schemes are being practiced in the Basin, and the
existing area of irrigated farmland in the '.ower part of the Basin is 233,470 million
hectares with Kenya having the majority share of 200,000ha. Many Rivers within the
Basin are a major source of water for irrigation.
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2.2.8.2 Livestock Sector
The livestock industry in the Basin is based mainly on cattle, goats, sheep, pigs, donkeys
and poultry. The main products are milk products (milk, ghee etc.), meat products (beef,
mutton, chicken etc.), eggs, hide and skin.
2.2.8.2.1 Animal Diseases
The five National TDA Reports also revealed that the most common animal diseases
within the Lake Victoria Basin are Trypanosomiasis, East Coast Fever (ECF),
Anaplasmosis, Babeosis, Heartwater, Newcastle disease, Foot and mouth disease
(FMD), Rift Valley fever and Rabies. At Lamadi village in Magu District, for example. in the
Tanzanian part of the Basin, ECF had a frequency of 82.5% and very high mortality rate
while FMD was 78% with low mortality rate. Trypanosomiasis, which was observed to
have moderate (55%) and high (73.5%).
Other livestock diseases common in the Basin include Black quarter, which is known to be
endemic in the Lake Basin and it occurs periodically particularly during the dry season,
and Contagious Bovine Pleuro-pneumonia (CBPP). Livestock diseases have been the
major challenges to pastoralists. Wild animals are a major factor in the spread of these
diseases. The concentration of livestock within relatively smaller areas means that
diseases can spread quickly. Livestock movement is identified as one mechanism for the
spread of diseases and as a constraint, which makes control and eradication very difficult.
The Umutara area, along the Akagera River, is part of the cattle corridor that extends into
south Western Uganda parts of Ntungamo, Mbarara and Rakai, and the Northern and
Western Tanzania region of Karagwe. In most of these areas, livestock movements have
been reported especially during drought periods, although increasing controls have been
reported.
In Umutara, incidences of livestock epidemics, mostly Foot and Mouth Disease (FMD)
(indwara z'uburenge), Rinder pest, Brucellosis, and Trypanosomiasis were reported by
local communities as common. These diseases have transboundary implications
because they are transmitted through bites of ticks, tsetse flies and bacterial infections
(Brucellosis). Contagious Bovine Pleuro Pneumonia (CBPP) and foot and mouth disease
were particularly mentioned as recurrent, resulting in closure of markets and losses to
farmers.
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Uncoordinated control of livestock movements across borders and in markets in the Lake
Victoria Basin is a key issue of concern. Transmission of diseases between livestock and
wild animals was reported by officials and local authorities in the districts of Gabiro and
Rukara which are neighbouring the Akagera protected area, but it was not clear what
institutional mechanisms exist for management of these issues between Rwanda and the
neighbouring Uganda and Tanzania, apart from the crisis task forces which are usually
convened whenever the disease outbreaks occur.
2.2.9 Energy sector
Generally, biomass supplies over 90% of the energy requirement in the riparian countries
of the Lake Victoria Basin as electricity as other forms of more efficient energy are little
developed. In Burundi, electrification is little developed in the Basin and only the inter-
connected national electrical grid network serves the principal urban centres. Many small
hydroelectric dams exist but they have low power, often lower than 1,000 K:N. Some of
them function very badly during the dry season due to insufficient water.
In Kenya, wood fuel accounts for 70%, while oil and electricity constitute 20% and 9% of
Kenya's energy consumption respectively. The LVB in Kenya has a large potential for
hydroelectric power. According to the Lake Basin Development Authority Master Plan
(1987), the Basin has the potential to generate 563 megawatts (MW) of hydropower from
the Nzoia River (159 MW); River Yala (114 MW); the Nyando (14 MW); the Sondu Miriu
(249 MW) and the Kuja Migori (27 MW). Currently hydro-power electricity generation is
limited in the Kenyan part of the Basin but it will expand with the full implementation of the
Sondu-Miriu Hydro-power project.
In Tanzania, around 90% of its energy needs are met by biomass, particularly wood-fuel.
Petroleum and electricity account for 8% of energy consumption, and coal and other
sources for less than 1%. The same applies for LVB. The majority of the LVB population
still relies on bio fuel (wood, animal waste, etc.) as their primary fuel source. A large
proportion of the rural population depends on forest resources to meet the firewood
needs. In addition to other forest products, the sustainability of forest resources has
increasingly become questionable. In Mwanza, a study in 2000 showed that the city
consumed about 438,102 m3 of firewood and charcoal with a deforestation rate of 17,777
ha (Chamshama, 2005). In Musoma there is evidence that even forest reserves, which
are supposed to be protected, have been seriously deforested as evidenced by Kyanyari
Forest Reserve, which is currently devoid of trees.
In Uganda there is significant potential for hydroelectric power generation with more than
95% of this power being generated in the Lake Victoria Basin. The Owen Falls dam at
Kiira has installed capacity of 20 megawatts. There are plans, after completion of the
Owen Falls dam extension, to obtain another 120 megawatts (MW) at the same site by
installing additional generation units. The Government recently approved US$ 500 million
for 250 MW hydropower plant at Bujagali Falls. In 1999, the Government approved a
national energy plan. This plan has several electricity generation units, including the
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Bujagali hydroelectric facility (250 MW), Karuma (200 MW), and the rehabilitation of the
Nalubaale Dam (formerly the Owen Falls dam - 180 MW) and its extension (five units of
40 MW each). Additional 90 megawatts thermal plants are being planned. Other potential
energy sources such as solar, geothermal, currents, wave and wind energy are not
significantly developed. Wind power is used mainly to pump water in few parts of the
Basin and to propel sailboats in the lake. Hot springs are present in parts of the Basin,
but these have not been exploited for energy. Similarly, conversion of solar power to
electric energy is limited.
Hydropower is the most important form of electrical energy in Rwanda. Within the Basin,
about 30 MW is generated annually from the power stations of Rusizi in the West, Ntaruka
and Ruhondo in the north. In addition, Rwanda has 30 megawatts generated from
thermal and some electricity is obtained from Uganda. Electricity connection is, however,
still low considering that the numbers of subscribers are about 67,000. Of recent, peat
mainly mined from wetlands is being used as an alternative to fuel wood in industrial
activities. Others are biogas, solar, thermal and methane gas, which are being explored.
2.2.10 Trade and Industry
In Burundi industrial activities are dominated by agro-processing and food industries for
coffee, cotton, rice, tobacco, sugar cane, dairies, oil mills and breweries. The other
industrial activities relate to the production of consumer goods, chemicals, textile, wood,
paper, as well as building materials. Most of the goods (about 70%) use the major roads,
which connect Burundi to Rwanda, Uganda and Kenya and the principal axis, which joins
Burundi to Tanzania.
In Kenya, Trade and Industry accounts for 50% of GDP and is the fastest growing sector
of the economy with the highest number of employment opportunities (GOK, 2003).
Kenya's trade deficit widened to KShs. 212.3 billion ($2.995 billion) between January
2005 and January 2006. The imports totaled KShs. 440.2 billion ($6.204 billion) against
exports of KShs. 227.9 billion ($3.209 billion) over that period (The Standard 4 May 2006).
The overall balance of payment turned out a surplus of $530 million in the year ending
January 2006 compared with $275 million up to December 2005 and $293 million up to
November 2004. Trade between Kenya. Uganda and Tanzania has greatly increased
since integration of the EAC. Exports to Tanzania grew at the rate of 62 percent annually
from Kshs. 11.1 billion in 2000 to 19.9 billion in 2005 while exports to Uganda grew at the
rate of 65% annually from Kshs. 24.2 billion in 2000 to 42.5 billion in 2005.
Imports to Kenya from Tanzania also grew at the rate of 20.4 percent annually from Kshs.
549 million in 2000 to 2.9 billion in 2005. The Uganda imports to Kenya grew by 49.2
percent annually from Kshs. million in 2001. There is no data on the volume and value of
transboundary trade within or across the Lake Victoria Basin. However, judging from the
movement of goods within and out of the catchments it is obvious that trade plays a very
important role in the local economy both as a source of income, employment and food.
Most of the trade within and across the Basin is on agricultural and livestock products,
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fisheries products, other food products, non-agricultural household goods, farm inputs,
wood and timber products, clothes and textiles and construction materials.
In Tanzania, industrial activities in the Lake regions are characterized by small or medium
sized production units based mainly on agriculture and fishing. These include fish
processors, fishmeal mills, abattoirs, vegetable oil mills; animal feed mills, coffee and tea
processors. Other industries include breweries, soft drink manufacturers, dairies, as well
as gold mines (especially Geita, Kahama and Tarime). Industrial growth has been slow
and many industries have not been doing well. A high percentage of industries in the
Tanzanian part of the Basin have been privatised over the past few years (and this
process continues). Industries vary in scale from sawmills, tailoring marts, blacksmith,
brick making and flour mills to medium sized tea and coffee factories. The area around
the city of Mwanza is the industrial hub in the Tanzanian Basin. Mara Region is the least
industrialized of the Lake regions. Mara is dominated by cotton ginneries. One sector of
the local economy is the informal and normally unregulated garages, repair shops and
carpentry workshops. Despite each unit's small size their sheer numbers make them an
important source of industrial pollution. Most industries either don't have waste water
treatment systems or the existing system is too small or does not operate properly.
In Uganda, investment is taking place in various sectors of the economy including mining,
agriculture (coffee, tea, fish, milk, edible oil and fruits processing). Further opportunities
existing in industrial development include rehabilitating and improving the existing and
closed industries. Private investment and growth have been constrained by high interest
rates (20% - 30%), cost of utilities (electricity, telecommunication and water) and transport
costs. Other obstacles include inadequate governance or informal practices, crime, theft
and disorder, lack of skills and illiteracy of available workers, unfavourable customs and
trade regulations and limited access to land.
Producers have made efforts to diversify exports and some products have successfully
penetrated the new markets. These include fish, cut flowers, vanilla, fresh vegetables,
tobacco, maize, beans, bananas, dairy products, hides and skins, cocoa, manufactured
goods plastics, textiles, batteries, bicycles, aluminium products, mattresses, scholastic
materials, etc., worth US$ 676 million in 2005 (GoU, 2006).
Uganda has also been importing products ranging from food products and simple
manufactured household items to heavy machinery and equipment for industrial use.
Opportunities in trade and commerce include improvement in the economic infrastructure;
expansion of trade services such as insurance, banking and financial services; import and
re-export of information technology; trade in fish, agricultural produce, manufactured
goods, mining equipment, agricultural equipment, fishnets, engines and animal drugs.
Investment opportunities in Fisheries Development include fish processing, and adding
value to fish and fishery products; boat construction; manufacture and repair of fishing
gear; aquaculture and construction of cold storage and icing facilities.
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2.2.11 Communication sector
Energy, mining, trade and industry are analyzed from the point that these are discreet
physical resources of the LVB as opposed to ecosystem related resources discussed
above. These are therefore discussed from the point of view of their economic potential
and contribution to the socio-economies of the riparian countries. Issues related to short
comings on levels of use and exploitation of these resources are also high lighted as well
as threats to their sustainable exploitation.
The five Governments of the riparian countries recognize the need to rehabilitate and
expand their physical infrastructure in order to stimulate investment. Currently road
network, air transport, railway transport, inland water transport, pipeline transport, non-
motorized transport, telecommunications, warehouses and hotels are available to some
degree in each of the five countries and some of the transport systems interface among
the countries. There is well-structured road network in the LVB but the condition of most
rural roads makes it difficult to travel or move goods within the Basin particularly during
the wet season.
The Basin is poorly served with fixed telecommunication but this has been compens.ated
to some extent by the remarkable growth of mobile telephone for example, the current
initiative by a mobile phone company Celtel of promoting mobile telecommunication within
the Basin. Each of the riparian countries has several TV stations for example Kenya has 8
TV stations with over 730,000 televisions and 3 million radios and 5 million subscribers for
cell phones and internet use reached 1 million by 2005. Uganda has 2.5 million
subscribers.
Non-motorized means of transport includes walking, head shoulder or back loading, use
of wheelbarrows, human-drawn carts, animal transport, bicycles, tricycles, motor cycles to
transport passenger and freight. Practically every household has this means of transport
and it contributes significantly to employment of young people. The bicycle taxi services
"boda boda" extend to the major transboundary areas, including the official border posts
and the unofficial cross-border routes in the region.
Trans-boundary public road transport vehicles include buses, mini-buses and small vans,
while there are numerous smaller private cars and larger vehicles transporting goods,
including oil tankers. Most roads in the area are not permanent, made mainly of murram
and gravel, which require very frequent maintenance. Many of these roads are
impassable during the rainy seasons, causing serious disruption on movement of people
and goods and imposing huge costs on providers of transport services.
There is presently no cross-border rail transport in the Basin but there are long-term plans
to revive the East African Rail network that shall eventually be joined to Rwanda and
Burundi. There is also inland water transport for communities living around the Lake and
in several islands within. There are several small passenger and goods transport boats
operating very informally in the Lake with hardly any regulation and a few large regional
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cargo transport vessels operated by the national Railways and Harbour Corporations in
Uganda, Kenya and Tanzania.
The main problems in relation to water-based transport are: lack of regulation, high rates
of accidents, no disaster preparedness and poor facilities and services. A contingency
plan for toxic chemicals and oil spills was prepared under LVEMP-I but the
recommendations have not yet been implemented (LVEMP, 2002). Air transport is limited
to the main international airports located in Nairobi, Entebbe, Dar-es-Salaam, Kilimanjaro,
Kigali and Bujumbura with connections to the inland airports in Eldoret, Mombasa and
Kisumu for Kenya, Arua, Soroti and Gulu for Uganda and Mwanza, Arusha and Zanzibar
for Tanzania.
2.3 Socia-economic and cross-cutting issues
2.3.1 State of economy in the Lake Victoria Basin
The LVB ecosystem is of high economic value, sustaining a large multi-sectoral economy
that relies heavily on, and impacts the environment and water resources. The Basin
generates multiple and wide-:ranging benefits that extend beyond the Lake itself. Lake
Victoria water is extensively used for domestic consumption, irrigation, industry,
transportation and for production of hydropower. The Lake Victoria Basin (LVB)
ecosystems provide food, fish, medicines, fuel and construction materials. Components
of the ecosystems also have genetic, aesthetic, cultural and heritage significance for a
wide range of stakeholders.
Developing a better understanding of the values and functions of the Lake ecosystems
helps stakeholders to understand the socio-economic importance of environmental
conservation provides a basis for informed decision making concerning the use of the key
environmental resources of the LVB. Several factors have shaped the economy of the
Lake Victoria Basin with the Basin geography playing a major role. Urban areas have
historically developed along the shores of the Lake where industrial activities have been
concentrated attracting employment and posing a continuous threat of point source
pollution to the Lake waters.
Land resource in the Basin has been extensively used for agriculture. This has included
extensive conversion of forest lands to agriculture regardless of its fertility, ploughing-up
areas with unsuitable soils, large-scale irrigation schemes for example in the Yala
Wetland in Kenya and overstocking of livestock. Again, all have contributed to
environmental degradation of the Lake Victoria Basin.
2.3.2 Social development and living conditions in the Basin
It is evident from the National TDAs that the LVB is a poor region where income poverty
figures stand at an average of 54.2% with 59% and 18% among urban and rural dwellers
respectively. There is also evidence that abject poverty is still pervasive particularly
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among the rural populations as access to and use of basic requirements such as food,
shelter, education, medicine and basic utilities are not universal (UNDP, 2005).
One of the concerns is the increasing inequality among and within countries as well as
between rural and urban populations. The impacts of poverty are obvious and are
reflected in poor health, poor education, poor standard of living, malnutrition, high
mortality and high morbidity. The causal-effect chain analysis revealed the immediate
causes to be ignorance, diseases, wars and civil strife, poor national economic
performance and lack of alternative livelihood with underlying causes such as poor
development planning and governance, low education and personal attitude to hard work.
Poverty is therefore a major barrier to sustainable development (Table2.8.2).
Table 2.8.2: Income Status in the LVB riparian countries
Burundi 210 US$ 210 62 NTDA 2006
Kenya 342 US$ 216 65 GOK2005
Rwanda 378 US$ 328 60 NTDA 2006
Tanzania 190 US$ 317 35.7 NTDA 2006
Uganda 235 US$ 350 31 UBOS
In 2004, Uganda was ranked (145) in the Human Development Index, ahead of Kenya
(152), Rwanda (158) Tanzania, (162), and Burundi (169) (Source: Human Development
Index Report 2006). The riparian countries have medium to low ranks in terms of the
education level of their population, although real per capita GDP values lower.
Average life expectancy is low in all countries of the Basin (with an average of 44.6 for
males and 47.8 for females years) and Kenya and Burundi has the largest proportion of
population whose incomes are below the poverty line. The economic reforms have had a
serious impact on the human resource potential of the Basin, which is going to require a
long time to redevelop. The living conditions and life expectancy of the Basin population
are also greatly affected by the diseases such as Malaria, HIV/AIDS and Tuberculosis and
unfavourable environmental situation that has developed as a result of the deficit of good
quality drinking water.
The progressive deterioration in living conditions in the riparian countries of the Lake
Victoria Basin is a crucial issue, as an underdeveloped market often limits the choice of
the population with regard to housing. An inadequate transportation network exacerbates
the situation, and the poorly developed and funded social service sector (including health
facilities and municipal" utility service sector and communications). It is recognised that
there is a close relationship between the level of social development, living conditions of
the Lake Victoria Basin population and the existing state of the municipal utility sector.
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2.3.3 Municipal utility sector
The provision of good quality drinking water to the population has become a serious
issue. There are numerous challenges of water and sanitation in the major towns in the
Lake Victoria Basin for example in the major cities and towns of Mwanza, Bukoba,
Musoma in Tanzania, Kampala, Jinja, Masaka in Uganda, Kisumu, Homa Bay, Kendu in
Kenya and some hinter land towns such as Mbarara, Ntungamo, Kisii and many others.
The main challenges in these cities and towns include:
1. The water production is far below the demand production of about 45 000 m 3/day;
2. Most of the water infrastructure is old consisting of very old machineries;
3. Only a small fraction of the population of about 40% is served as at 2006;
4. Most of the informal settlements are not connected to piped water; and
5. In the main cities, municipalities and towns around the lake, the conventional waste
water treatment systems have collapsed and e.g. for Kisumu City raw sewage
enters the Lake through Kisat and into Kisumu Bay.
The situation of improved and safe drinking water supply at all levels remains poor as
shown by the low percentages.
On the Burundian part of the LVB, the northern and eastern provinces have the lowest
water supply in the country with Kirundo at 33.19%, Cankuzo at 36.45% and Ruyigi at
31.91%. In Rwanda, only about 5% of the population is connected to piped water, and
the rest depend on nature for domestic and other uses. Massive industrial use of water is
very limited. Kenya, Tanzania and Uganda also have limited potable water supply
coverage of between 60% and 75% in the main towns of Kampala, Entebbe, Jinja,
Masaka, Mbarara, Kabale, Kisumu, Mwanza, Musoma and Bukoba and of between 1%
and 30% in the rural areas (National TDA Reports, 2006).
In general, major water supply/sewerage systems are in poor repair and have reached a
high level of depreciation. The extremely poor state of municipal utilities in the lower part
of the Lake Victoria Basin that requires urgent replacement and repair is illustrated by the
fact that raw sewage and wastewater is discharged from municipal wastewater treatment
plants have been recognised as a major (immediate) source of pollution.
The municipal utility sector accounts for a significant proportion of the total volume of
effluents received by the Lake Victoria Basin water bodies. Therefore the state of
wastewater treatment plants and related operation/maintenance costs are considered to
have a significant effect on the actual treatment level and quality of municipal effluents
entering the Lake Victoria and other water bodies within the Basin.
2.3.4 Sanitation
Pollution from untreated or inadequately treated wastewater generated by urban centres
located within the Lake Victoria Basin and its sub catchments appears to be a major factor
affecting the sanitation situation in the Basin. Urban runoff and storm water discharges
are also considered to contribute significantly to the problems of surface water pollution.
The overwhelming majority of human settlements have separate storm water drainage
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systems that are not connected to centralised wastewater treatment plants, resulting in
urban/rainstorm runoff entering the Lake without any treatment.
The surface waters of the Lake Victoria Basin receive and accumulate a substantial
organic pollution load as a result of human activities and a full assessment of the
magnitude of this load was made during LVEMP I. Organic pollution has a profound effect
on water quality in terms of its physical, chemical, biological and sanitary-hygienic
characteristics.
It is recognised that, the results of regular sanitary/bacteriological monitoring suggest that
Lake Victoria water quality with respect to microbiological pollution has declined
tremendously over the recent years.
2.3.5 Health status
The major human diseases commonly afflicting people in the LVB have been established
through the NTDA Reports, 2006 as Malaria, HIV/AIDS and related illnesses,
Tuberculosis, Upper respiratory infections, Meningitis, Pneumonia, Anemia, Vector-borne
diseases (Malaria, Schistosomiasis, Trypanosomiasis), Water-borne diseases (Typhoid,
Cholera, Amoebiasis). In the recent past much media publicity has been given to the
avian influenza (H5N 1), however, there have not been any confirmed cases in the LVB.
According to the official definition of the World Health Organisation, water-borne diseases
mean any significant and widely spread negative effect on human health (death, disability,
disease or disorder) that is directly or indirectly caused by the state or changes in quantity
or quality of any water resource.
There is a continuous threat of outbreaks of waterborne diseases in the Lake Victoria
Basin. Available data shows numerous limited outbreaks of diseases caused by exposure
to or consumption of poor quality water containing pathogenic bacteria that are
responsible for transmitting various contagious diseases mentioned above.
In Burundi as in the other Lake Basin countries, diarrhoeal diseases are one of the most
important causes of mortality in infants. Bilharzia is known around the marshes and the
lakes of Bugesera. Among the other widespread waterborne diseases in the Basin are
typhoid fever, the bacterial dysentery and variety of intestinal parasites. Sedimentation
and the slowness of the water run-off in channels and rivers are also factors favourable to
the propagation of waterborne diseases. Table 2.3.1 shows the prevalence of HIV/AIDS in
the LVB for all countries, which ranges between 10% and 13% (Muyodi, et aI., 2005).
Table 2.3.1 also indicates maternal mortality rates in the LVB countries as being high for
example Uganda where it is as high as 527 per 100,000 deliveries, and infant mortality
was at 81 per 1,000 live births, and life expectancy was at 48 years.
In Kenya the incidences of malaria is amongst the highest in the world, closely followed by
HIV/AIDS. A study done between 1992 and 1994 in the Asembo Bay in Kenya indicated a
malaria parasite prevalence of 83% in 1-4 year old and 60% in 10-14 year olds (Boland et
al. 1999).
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Malaria in Rwanda is the leading cause of morbidity accounting for 41% of reported cases
of sicknesses and 8% of deaths for under five-year aids (MIN/SANTE, 2004). In Uganda,
incidences of malaria epidemics were experienced in the highland areas of Ntungamo,
Kabale and Kisoro during 1992, 1994, 1997/8 and 2000101. This is partly due to changing
environmental conditions and lifestyles, malaria has in recent times surfaced amongst
populations living in mountainous regions which were previously not susceptible to
malaria and therefore have little or no immunity to the disease (MINISANTE, 2004;
MINECOFIN, 2001a and Uganda MoH 2001).
HIV/AIOS prevalence in Rwanda is high especially in Kigali City where prevalence rate
for 2003 was reported to be about 13.2%. The incidence of HIV IAIOS in Rwanda was
exacerbated by the 1994 genocide during which many women and girls were raped. As a
result, there has also been increasing numbers of widows and orphans that has increased
vulnerability to HIV/AIOS.
In Tanzania, HIV/AIOS pandemic is particularly serious in the Kagera Region of the LVB
where it has decimated the economically active population, aged between 15 and 45,
leaving behind an estimated 200,000 orphans throughout the region. Although the
national HIV/AIOS indicator Survey 2003-04 (URT, 2005) indicate very low prevalence
rates for Kagera (3.7%) and Mara (3.5%) and slightly higher prevalence rate for Mwanza
(7.2%), the National AIDS Control Program Report Number 18 showed the prevalence
rates to be 8.7%, 7.8%, and 20.7% for Mwanza, Mara and Kagera in 2003 respectively
(URT, 2004; Kessy, 2005). Fishing communities in particular have been identified to be
potentially at risk of high transmission for HIV and other sexually transmitted diseases
because of higher migration (Yanda et al., 2001).
2.3.6 Disaster Preparedness and Management
The concept of disaster preparedness and management is the need to permanently be
prepared for the worst. Its philosophy is to provide, to an actual or potential disaster, an
effective system for reporting, assessing and for response. Over 70 % of disasters e.g. in
Kenya have been attributed. to extreme weather and climatic events (National TOA
Report, 2006).
In the recent past passenger and cargo ships from Uganda and Tanzania have had
catastrophic accidents on Lake Victoria involving loss of life and property. Fishing boats
are known to capsize almost weekly due to over loading and poor maintenance of craft.
Similarly tankers on lorries and on wagons often over turn spilling huge quantities of fuel
as they ply the long distances from the coast to the hinterland in Uganda, Rwanda,
Burundi, Tanzania and parts of Kenya.
The EI Nino floods of the early 1960s and later in 1997-1998 cause havoc destroying
shoreline infrastructure such as roads, railway lines, settlements, buildings and crops. In
most of these cases there were insufficient arrangements both from the governments,
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private sector and from the communities to handle the disasters. There were no
precautionary arrangements and what was done was mainly reacting to events as they
unfolded.
2.3.7 Policy, legal and institutional framework
Successful management and development of natural resources require effective policy,
legal and institutional frameworks. At the time of independence, each of the five riparian
states inherited colonial policies, laws and institutions. Colonialists had made laws on
most of the natural resources but these laws had no supporting policies. Policies were
made and left in the colonial countries while laws were only developed to govern the
management of natural resources in the colonies probably in the interest of colonial
masters. This process was reversed after independence when a policy has to be
developed first and then supporting laws and regulations follow.
The colonial policies, laws and institutions were characterized by the following:
1. They were mainly sectoral;
2. They were characterized by inadequate human and logistic capacity
/support for implementation;
3. Some provisions were conflicting and overlapping;
4. There are unclear enforcement roles at various management levels;
5. They had inadequate legal provisions;
6. There was limited dissemination and awareness;
7. Their penalties were unrealistic;
8. There was no community involvement.
Generally, even after the post colonial review of these policies, laws and institutions, they
were not strong enough for effective Natural Resource Management. The laws and
policies were mainly based towards natural resources utilization and not conservation.
They lacked effective sanctions to deter infraction. There was insufficient mechanism for
coordination and they were not comprehensive enough to effectively address
environmental concerns.
The period after the 1990s showed remarkable change and development in the
environment and natural resources policies, laws and institutions in the riparian countries.
The reform process involving policies and laws in each of the riparian countries are shown
in Annex 3.11.4 Most policy, legal and institutional reforms in Uganda, Kenya and the
United Republic of Tanzania came in the late 1990s while in Rwanda more reforms came
after 2003 as most regulations were enacted in 2003 and 2004. With funding from the
World Bank and other donor agencies, the three States, under the National Environment
Action Plan (NEAP) reviewed policies, legislation and institutional mandates of all sectors
concerned with the management of the environment and natural resources. The review
process was popularly known as the "NEAP process". The review was in line with
international trends and global conventions and treaties to which each State was a party.
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The outcome of the NEAP process for Uganda, Kenya and the United Republic of
Tanzania led to a holistic change in approach to environmental management; reforms in
policy, legislation and institution at national levels; regional approach to environmental
management especially in relation to shared resources; incorporation into national laws of
international treaties and conventions to which the respective states were Party.
The main concerns with the Policy, Institutional and Legal framework are that they are
weak and uncoordinated, with conflicting and overlapping provisions, and unclear
enforcement roles at various management levels. Some of these provisions were enacted
with limited community involvement and some of the penalties are less deterrent. Policies,
legal and institutional frameworks are now undergoing reforms in the riparian countries.
Modern laws formulated by these countries include Fish (Quality Assurance) Rules; Fish
Inspection Health Certificates; Fisheries Acts and more recently, Fish (Beach
Management) Rules particularly in Kenya, Uganda and Tanzania. The Beach
Management Units (BMUs) concept has been adopted in Kenya, Uganda and Tanzania. It
has strong advantages over the command and control management system. It is
participatory and provides an avenue where communities and government share
responsibility in fisheries planning, development and management as active partners. It
empowers communities, in partnership with local governments, to control fishers and thus
ensures equitable sharing of the benefits from fisheries.
However, the BMUs have weaknesses in the following areas. The roles of the Local and
Central Government in relation to BMUs are not clearly spelt out. They have a weak legal
base with limited powers. Political support is weak and they have limited sources of
revenue. Despite these, there has been increased recognition of the value of using BMUs
to collect catch data, and progress has been made to involve nine BMUs in the Catch
Assessment Surveys data collection program. The strengthening of BMUs remains a high
priority. It needs to be supported through sensitization and training of BMU members in
basic skills, given their evolving importance in managing the fisheries.
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SECTION 3: ANALYSIS OF TRANSBOUNDARY PROBLEMS AND ISSUES
Section three presents analysis of the major transboundary problems and issues
discussed under six thematic areas of; land use and land degradation; water quality and
pollution; water quantity and water balance; fisheries and biodiversity; policies, laws and
institutions; and socio-economic and cross cutting issues. It includes the magnitude of the
problems, causes, potential mitigations and the environmental and economic costs if no
remedies are taken.
The National TDAs conducted by the riparian countries identified a total of 22
transboundary major perceived problems and issues and ranked them as of high, medium
or low priority, based on each country's own perception (Table 3.1.1). These MPPls are
categorized and analyzed in this section under six thematic areas, namely;
i) Land use
ii) Pollution and water quality
iii) Water quantity and water balance
iv) Fisheries and biodiversity
v) Policies, laws and institutions
vi) Socio-economic and cross cutting issues.
Table 3.1.1: Major Perceived Problems and Issues (MPPls) in the Lake Victoria
Basin by country
Country
MPPls Burundi Kenya Rwanda Tanzania Uganda
1.Pollution (water quality deterioration) H H M H M
2.Water balance and water level fluctuations L H M H H
3.Declininq fisheries (over fishinq) M H M H H
4.Biodiversitv loss L H H H H
5.Land degradation H H H H H
6.Deforestation H H H M H
7.Shortaqe of enerqy H H H H H
8.Wetland destruction H H H M H
9.Water hyacinth L H M H H
10.lnadeqquacies in policy, laws and H H H M M
institutions
11.Prevalence of diseases and aests H H H H H
12.Poverty H H H H H
13.Population pressure H H H L L
14.Conflicts in resource use L H L M H
15.Unsustainable urbanization and M M L M M
industrialization
16.Poor public and stakeholder participation M M L M M
17.Poor information generation and M M L M M
manaqement
18.Climatic chanqes L M M M M
19.Population displacement H M H M L
20.Poor mininq and quarrvinq practices H M H M M
21. Degradation of river banks and the lake M H H M H
shore
Categorization of MPPls: H = High priority; M = Medium priority; L = Low priority.
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Further detailed analysis of MPPls by country, their root causes, immediate causes,
impacts and proposed mitigation measures are analyzed in Section 4.
3.1 Land Use and Land Degradation issues
Land degradation and poor land management in the LVB are major challenges that cut
across issues of poverty, health, the environment and. economic growth. Although land
degradation is recognized as a major development issue, sustainable land management
(SLM) has not received the desired attention in the development agenda of the LVB due
to the existence of several critical barriers. The LVB farming systems are dominated by
crop agriculture. The expansions and new settlements are targeting very fragile
ecosystems (forests, wetlands, steep hills, river banks, shorelines etc). Many of the LVB
soils are acidic because of "old age", and acidification is stimulated when land is stripped
of its natural vegetation and cultivated.
Transboundary issues and concerns, in the land use context are interpreted to mean
national issues with transboundary or cross-border effects (downstream effects or off-site
effects) or national issues that require a common strategy and collective action with other
riparian states in the Basin. Consequently, based on the above understanding, the land
use transboundary issues have been broadly grouped into two categories: Upper Sub-
Catchment areas (that covers Rwanda, Burundi, N.W. Tanzania and S.W. Uganda) and
Lower Sub-Catchments areas (that includes Kenya and the remaining parts of Tanzania
and Uganda Catchment areas).
3.1.1 Population Pressure and Changing Land Use Patterns
The country highlights be/ow cover key land use change trends that are due to the high
population pressure in the LVB. The situation is aggravated further by the very high level
of poverty and low literacy at the grassroots.
Rwanda with a population density of 378 persons per sq. km and an annual growth rate of
2.9% has one of the highest population densities in Sub-Sahara Africa. The population
has nearly quadrupled in the last four decades from approximately 2.6 million people in
1960 (MINITERE, 2003) to the current 8.3 million people. About 75% of households
subsist on 1ha or less, of whom 54% own 0-0.5ha.
There is considerable pressure on the land considering that only 52% is arable (National
Land Policy, 2004). In Rwanda most of the land opened for agriculture is located near
rivers and lakes particular/yin the western and northern parts of the country. It is further
observed that the hilly northern and western catchments where the drainage network
originates are facing degradation due to cultivation on very steep slopes.
Deforestation in Rwanda is spreading at a very alarming rate; 15% of the Nyungwe forest
has been converted to agricultural use and settlements between 1958-1978. The Akagera
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National Park area was reduced from 331,000ha (1956) to 225,000ha (1992) and more
land was degazatted to settle refugees after 1994. To date only about a quarter
(90,000ha) of the original protected area remains. The Akagera National Park previously
provided a natural buffer against increased siltation of River Kagera. The maintenance
and conservation of many non-commercial forest plantations in this region needs to be
urgently addressed.
In Burundi the Ruvubu River Sub-Basin, Akanyaru and higher Akagera that are dominated
by extensive marshlands/wetlands are under intense population pressure for conversion
into agricultural lands. During the dry season the wetlands are intensively grazed leading
to soil compaction. The forest areas are equally under intense population pressure for
conversion into agricultural lands. The forest area has shrunk from an estimated
100,000ha (1950) to the current estimate of 50,000ha. The forest areas are equally under
intense population pressure for conversion into agricultural lands.
In Kenya the rapidly increasing population has put pressure on the Basin's limited
resources, resulting in competition and conflict over access rights and threats to
sustainable use of resources. It has further resulted in diminished land parcels as the land
gets sub-divided due to inheritance and customary requirements. Currently the Va/a,
Nyando and Sondu swamps are being drained for agriculture. It is estimated that at least
14,00ha of the Yala swamp can be made productive. Recent data indicate that a total of
2,300 ha so far been reclaimed in Yala swamp in Siaya District.
The forestry resources are equally subjected to enormous pressure in Kenya. In 2004, it
was estimated that 7,084 ha of Mau forest, which is considered as the water tower of
Lake Victoria, were destroyed between 2000 - 2003. In Mt. Elgon, the area around Trans
Nzoia district shows a loss of 1,029 ha of indigenous forest. The least affected areas are
in Cherangani area where only 174.3 ha have been deforested. Floods are a persistent
problem in the flood plains of Lake Victoria - Kenya. In particular Kano Plains, Budalangi
and Aneko are usually flooded annually during long rains, and sometimes also during the
short rains. The major rivers, in the LVB, prone to flooding are rivers Nyando, Yala, Nzoia
and Gucha-migori. There is scanty data on floods and possible mitigation measures.
In Tanzania dense settlements are located on good agricultural land e.g. Muleba, Bukoba,
Biharamulo, Geita, Tarime and Sengerema districts where highlands and the Lake shore
are densely populated putting pressure on land and thereby accelerating land
degradation. There are many areas in the LVB particularly in Sukuma land that are
dominated by human-induced vegetation and are generally referred to as cultivation
steppe due to lack of trees. An assessment that was conducted in 36 forest reserves (7 in
Mara and 29 in Mwanza) to establish their status showed that all of the forest reserves
had highly distorted boundaries, were highly encroached and the big Miombo species
were disappearing and being replaced by Acacia sp (Chamshama, 2005).
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Intensive agriculture, deforestation, transport network development and urbanisation have
all led to a degradation of the land resource within the Basin. This has resulted in the
progressive deterioration of the environment due to increasing anthropogenic pressures
and has had a profound effect not only on this resource, but also on the state of the Lake
Victoria Basin itself.
3.2 Water Quality and Pollution Issues
3.2.1 Water quality and pollution trends
Lake Victoria is a relatively shallow with a mean depth of 40m and is eutrophic with the
littoral zones being hypertrophic. It is now recognized that human activity including
urbanization, deforestation, intense cultivation, animal husbandry, introduction of exotic
fish species and overfishing, accelerated the rate of nutrient inputs and cycling, resulting
in changes in the physical, chemical and biological properties of Lake Victoria (Ogutu-
Ohwayo, 1990; Hecky, 1993; Hecky et al., 1994, 1996; Lipiatou et al., 1996, Mugidde,
1993, Mwanuzi, 2005).
Increasing human population and all their associated activities have accelerated the rate
of delivery of nutrients and caused eutrophication of Lake Victoria. Land use has
intensified and human and livestock populations have increased, especially along the
lakeshores and on the islands in the lake.
Increased pollution from municipal and industrial discharges and soil erosion is visible in
some of the rivers and streams (e.g. Nakivubo Channel, Kisat, Nzoia, Va/a, Nyando,
Kagera, Ruvubu, Simiyu) feeding the Lake and River Akanyaru and Nyabarongo River
that flow into River Kagera.
Poor land use causing soil erosion that lead to siltation of water is widespread in all the
countries of Lake Victoria Basin. Rivers that flow into Lake Victoria are therefore heavily
laden with silt derived from eroded catchments. The largest contribution of inflow (33%) is
from River Kagera. This has resulted in very poor water quality because of the resultant
algal blooms that have caused fish kills and is raising water treatment costs. The released
algal toxins make the water unsuitable for human and livestock use.
3.2.2 Transboundary elements of eutrophication in Lake Victoria
Most of the phosphorus (39,978 tons TP p.a) and nitrogen (167,650 tons TN p.a.) enter
the Lake by atmospheric deposition (60-80%). The second most important load source
into the Lake are the rivers (Table 3.2.1 and Annex 3.2.1), and are estimated at 9,270 of
TP and 38,828 tons/y of TN and this represents in both cases 80% of the total non-point
load.
Point sources ar~ estimated to contribute about 4.3 of TN and 1.9 tons/year of TP
(LVEMP, 2005). Phosphorus which is the most important problem nutrient for Lake
Victoria arises mostly from bush (vegetation) burning in the Lake Basin. The significance
40
of atmospheric deposition was determined by LVEMP (2005), and Machiwa and Tungu
(2005).
Table 3. 2.1: Relative Magnitude of Loading Sources to Lake Victoria
~eQII{dj:Q:gi~Ocytci.~~ll,lIrnf~fl({Qn~~Y'eijJ;}i~1lJirldilIJilm~.J~1((l~'f(tQti~lyg~iJI'~o/qiJllii::j
Atmospheric 167 ,600 17 39 ,978 79
Depos ition
Rivers 38,800 4 9,247 18
Biolog icaI Nitrogen 757 ,000 78
fixation
Point source 4 ,300 1 1,690 3
TOTAL 967 ,700 100 50 ,915 100
Source: LVEMP, 2005
Nutrient loading from the catchment has increased over the years due to the increased
population pressure on resources causing land degradation and soil erosion (Table
3.2.2). Only a small portion of loadings come from municipal and industrial sources into
the LVB. However, these localized point sources' in coastal urban areas and settlements
and the associated biological pollution (faecal coliforms) and potential pathogens, create
unacceptable health risks and intense algal blooms in the Lake Victoria bays (e.g. Kisumu
Bay, Mwanza and Inner Murchison Bay). Therefore, these point sources have first priority
for reduction.














Source: Tamahtamah R. PhD Thesis, 2005
The major urban centres are Kampala, Entebbe, Masaka and Jinja (in Uganda), Mwanza
and Musoma in Tanzania, and Kisumu in Kenya. In Rwanda the manufacturing industries
are concentrated in Kigali, which are origins of point sources of pollution (Fig. 3.2.2).
In Rwanda the industries in the Gikondo valley in Kigali City is a source of chemical
pollution into river Nyabarongo that feeds the River Kagera. Most of the industrial facilities
in the Lake Victoria catchment do not have waste treatment facilities. Wastewaters are
therefore discharged into the general storm water drains and find their way in some cases
via wetlands into the lake. The facilities that do have wastewater treatment plants exhibit
generally low treatment efficiencies.
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Similarly, the loads from the catchment, entering at river mouths, can also have severe
local impact in gulfs, bays and some near-shore areas (Annex 3.2.2). Mining is increasing
in parts of the catchment, leading to contamination of the waterways by mercury and soils
from the spoils. Fertilizer use in the farms of the region is low and therefore the nutrients
are mainly released from soil particles washed off the land by erosion, from burning wood-
fuels, and from human and animal waste from the areas surrounding the lake.
Fig. 3.2.1: Ranking of Municipal Point Sources of Pollution for Lake Victoria
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Source: LVEMP, 2005
The distribution of point sources of pollution resulting from urban development is shown in
Fig.3.2.2 (COWl, 2002).
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Fig. 3.2.2: a) Distribution of point sources, Total-nitrogen (kg/day) b) Distribution of
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3.2.3 Time line trends of pollution in Lake Victoria
Recent Lake Victoria transects surveys is Annexed (Fig. 3.2.3) carried out by LVEMP
(2000-2005) have indicated substantial changes in water quality see Annexes (Figs.
3.2.4; 3.2.5; 3.2.6) also sown are trends.
3.2.3.1 Trends in Nutrients
Compared to historical data of Tailing (1961), values for silica (Si02-Si) concentrations in
the Lake as a whole (excluding the semi-closed inshore areas) have decreased by a
factor of 3, although at Bugaia Island (UP2), Si02-Si concentration has decreased by a
factor of as much as 8. Phosphorus (P04-P) concentration in the open Lake waters has
increased 4 to 8-fold compared to values of Tailing (1961); LVEMP (2005). Table 3.2.3 in
Annex 3.2.5 provides the historical data of Tailing (1961) in comparison to recent data
(LVEMP, 2005). The draw down of Si02-Si, an essential element for diatoms, is due to
eutrophication effects of high P loads into Lake Victoria (LVEMP, 2005). Total Phosphorus
(TP) concentration has increased 4-folds, from 20 to 47 j.Jg/1as measured by Tailing in
1961, to the present 78 to 140 j.Jg/1.The nitrogen to phosphorus ratio (TN: TP) (molar) in
the main Lake «20) indicates that phytoplankton growth in the Lake is nitrogen deficient
(Guildford & Hecky 2000). This has promoted the dominance of nitrogen fixing
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Cyanobacteria (Mugidde et a12003) in line with high nitrogen fixation in the lake. Low TN:
TP ratio is associated with the increased phosphorus loading into the Lake and selective
loss of nitrogen through denitrification and enhanced recycling of phosphorus which is
associated with increased anoxic conditions in the deep pelagic waters (Hecky, 1993;
Hecky et al., 1996; LVEMP, 2002).
3.2.3.2 Persistent Organic/Inorganic Pollutants
Persistent organic pollutants (POPs) is a major class of problem pollutants that impact on
water quality in the Lake Victoria Basin. The 2005 water quality regional synthesis report
by LVEMP the identified major POPs in the Lake Victoria Basin were DDT, Aldrin,
Chlordane, Dieldrin, Dioxins, Endrin, Furans, Heptachlor, Hexachlorobenzene, Mirex,
Polychlorinated Biphenyls and Toxaphene. The main POPs used in malaria control in the
Lake Basin have been DDT, Dieldrin and Benzene hexchloride since the 1950s.
These insecticides are persistent in the environment with adverse impacts to human
health as well as the environment. A recent investigation of the pesticide concentration in
water, sediment and fish from Lake Victoria, show no detectable levels of DDT, HCH,
PCBs, Organophosphates, Pyrethroids and Malathion or their derivatives in all samples
analysed (Fisheries Department, Uganda, 2000). However there are detectable levels in
soils and air in the LVB indicating continued use in the region.
Heavy metals arising from mining activities are becoming a problem to the Lake and some
have been detected in fish and sediments see Annex 3.2.6 (Tables 3.2.4 and Table
3.2.5)
3.3 Water Quantity and Water Balance Issues
The Kagera drainage system accounts for 90% of the drainage system in Rwanda
thereby making Rwanda a very critical component of the Lake Victoria Basin. The other
rivers are Bukora and Katonga which originate in Uganda; the Nzoia, Sio, Mara, Yala,
Gucha-migori, Nyando, Awach and Sondu originate from Kenya while the, Mori, Simiyu
and many small tributaries originate from Tanzania.
Most (76. %) of the water leaving the Lake is through evaporation with the remainder (24.
%) leaving through the River Nile outflow via the Victoria Nile to Lake Kyoga, the
Murchison Nile, Lake Albert and Albert Nile to the White Nile system. The lake's water
balance, however, is largely governed by precipitation and evaporation (We/comme,
1970; 1971). Lake Victoria, monthly average water level at Jinja Gauge Level between
1956 and 1978 ranged from 11.8m to 12.2m (Sutcliffe and Gibb, 1993).
The catchment time series of the flow, show striking revelations about some periodic
events. Not only does the time series exhibit nearly all the peak annual events associated
with the EI Nino event years, but also does correspond to periods of low flows associated
with below normal rainfall performance. The EI Nino rains of the 1961-62, 1978-79 and
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the 1998-99 are well replicated. All the time series have shown declines in catchment
discharges in the last 5 years from 2000. Discharges from the Kagera River Basin as well
as from other rivers have declined (Table 3.3.1).
3.3.1 River Nile Outflows
During the period 1950-1954, River Nile outflow was naturally occurring until the
commissioning of the Owen Falls Dam in 1954. This was built to operate on the "Agreed
Curve" Policy that determines the amount of water to be released by using the prevailing
water levels in order to maintain natural flow.
The operationalization of this policy maintained a natural pattern up to 2000. During the
period 2001-2004, disparities began to occur between Lake levels and Nile outflow. Table
3.3.1 and the hydrograph in Fig 3.3.1 show that Nile outflows have increased while Lake
levels have fallen. This can partly be attributed to increasing outflow at Jinja and other
climatic factors, e.g. periods of lower rainfall and the river discharge into the Lake than
has occurred over the historic period.
as percent of
3.3.2 Water levels and Water Balance of Lake Victoria
The water levels of Lake Victoria over the last 104 years have exhibited striking regime
changes. From 1900 to 1961, the Lake was at a different hydrologic regime from the
1961-2002 regimes. The post 2002 regime has tendencies towards the pre- 1961 regime.
High and low levels recur in an approximately cyclic manner both in the post- 1961 level
and earlier in the century. However, the most recent drop in level is a record for the post-
1961 period. Rainfall and Nile outflows varied significantly to warrant their use in
explaining the drop in the Lake level.
The Government of Uganda has, however, in the recent past taken steps to manage
releases from the two dams at Jinja by reducing out flows whilst at the same time
sustaining hydropower generation. Table 3.3.3 summaries the water balance for Lake
Victoria in three different periods and Fig. 3.3.3 shows the long term series generated by
the Water Balance Model done by the LVEMP-1. Fig. 3.3.2 shows the water levels of Lake
Victoria from 1950-2000.
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Table 3.3.2: Summary of water balance of Lake Victoria
"€..£QC~S
Inflow
Rainfall 3611.5 81.8 3644.0 84.2 3613.8 81.9
Basin dischar e 805.3 18.2 686.2 15.8 796.6 18.1
Outflow
Evaporation from
lake 3329.8 76.1 3337.5 73.5 3330.3 75.9
Victoria Nile 1046.2 23.9 1,201.9 26.5 1057.6 24.1
Sum 40.8 -209.2 22.5
Source: Integrated Water Quality and Limnology Study of Lake Victoria LVEMP, 2005
Fig. 3.3.1: Long term series generated by the water balance model.
Lake Victoria Mass Balance - 12 month running means
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Fig. 3.3.2: Water levels of lake Victoria from 1950-2000
Lake Victoria Water Mass Balance - Measured and Calculated
Water Levels with correction factors
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3.4 Fisheries
3.4.1 Fish stocks of lake Victoria
In the last half of the 20th century, the commercial catches of fish in Lake Victoria were
dominated by Oreochromis esculentus, O. variabilis, Protopterus aethiopicus, Bagrus
docmac,' C/arias gariepinus (formerly CJarias mossambicus) plus several species of
mormyrids and cyprinids. Haplochromine cichlids and Rastrineobola argentea were
abundant though not commercially exploited.
Unfortunately uncontrolled entry into the fisheries, coupled with introduction of exotic fish
species, soon resulted in decline in catch per unit effort of the accessible stocks,
particularly the endemic herbivorous tilapiine cichlids, Oreochromis escuJentus and
Oreochromis variabilis. The catch per standard net in 1905 was 100 fish, which dropped
to 30 fish in 1921, to 7.8 fish in 1928 and now to less than one fish. This has translated to
classical transboundary problems for Lake Victoria.
The catch per unit of effort (tones per boat) was good in 1967 going up to 70 metric tones
but this quickly dropped to 10-15 metric tones per boat in the 1980s. However, from 2000,
the catch per boat dwindled to around 3 metric tones. Further, the Lake Victoria fishery
has attracted 35 Fish Processing Plants to the region with 12 in Kenya 11 in Uganda and
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12 in Tanzania as in 2001. Thus, there has been a rapid build-up of fish processing
factories around Lake Victoria in response to the international demand for Nile perch.
The established fish processing factories have created jobs for local population within the
factories and as commercial fishers within the lake. Before the explosion of the Nile perch
in 1960 to 1980 the main catches from the Lake were principally the Haplochromines, the
tilapiines and a few other species. However, the entry of the Nile perch in the 1960s has
resulted in a rapid reduction of all the fish species caught including the Haplochromines
leaving the Nile perch to dominate the catches.
Major causes of the decline of the fisheries of Lake Victoria include over fishing;
excessive fishing effort; use of destructive fishing gears; destructive fishing in rivers and
along river mouths; fishing in breeding/nursery grounds; introduction of exotic species;
predation; destruction of wetlands, breeding and nursery grounds; pollution of water
bodies; and. Commercialization and industrialization of the fishery.
3.4.2 Decline in the fisheries of the upper riparian catchment
In December 2005 when the TDA Team visited Lake Rweru the fishery had collapsed and
only three canoes were seen at the main fish landing. Collapse of the fishery was
attributed by the fishery community to:
1. Over fishing as a result of illegal fishing by fishers from Burundi who used beach
seines and gillnets with destructive mesh sizes. In 2003, the GoR authorized fishers to
hold cross-border discussions on the problems of the collapsing fishery but no
headway was made to control destructive fishing practices;
2. Predation by the exotic catfish, C/arias gariepinus.
3.5 Aquatic Biodiversity
3.5.1 Fisheries biodiversity
Fish biodiversity in Lake Victoria is depicted in Annex 3.4.1 in form of trophic (feeding
types) groups. Lake Victoria used to support about 400 species of cichlids as well as at
least 51 other non-cichlid species such as endemic species of catfishes, mormyrids,
carps, (Greewood, 1965; Ogari, 1985; Ogari and Dadzie, 1988). Nearly all of the cichlids
(99%) are endemic haplochromines (Witte et al. 1992a).
Most of the fish species from the Lake also lived in the preceding, west-flowing rivers, but
the cichlids, in particular, had a remarkable burst of speciation in response to the change
from riverine to purely lacustrine (Lake type) conditions. The introduction of the Nile perch,
and other cichlid species coupled with over fishing have decimated many of the endemic
fish species in Lake Victoria. Consequently, the haplochromines declined to an extent that
it now appears that at least 50% of the cichlid species have become extinct or are
endangered. The once abundant plankton eating fish have been decimated by introduced
species as well as the changes in water quality (Verschuren et a/., 2002; Kaufman, 1992).
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3.5.2 Phytoplankton
The Phytoplankton of Lake Victoria consisted mainly of Diatoms (Bacillariophyta: Melosira
spp. and Nitzschia. spp); Blue-green algae (Cyanophyta: Anabaenae spp.,.
Merosopedia spp.) and Dinoflagellates (Pyrrophyta). Changes in the water
chemistry and physical environment of Lake Victoria has caused succession of algal
species composition in the Lake (Akiyama et al., 1977, Hecky, 1993; Hecky, et al., 1996;
Lehman et al., 1998; Lung'ayia et al., 2000; Kling et al., 2001; Mugidde, 2001).
Recent reports show that the diatom community of Aulacoseira (Melosira) and
Cyclostephanos that made up 70%-99% of the diatom biomass during periods of more
stable thermal stratification (March-April) and deep complete mixing (July) in 1960s
(Tailing, 1957a; 1957b; Evans, 1962a; 1962b) has been replaced by Nitzschia spp. that
now dominate the diatom community (Kling et al., 2001).
A wide variety of cyanobacteria (blue-green algae) that were consistently low in the 1960s
now appear more frequently and filamentous heterocystous cyanobacteria such as
Cylindrospermopsis make up a large part of the algal community of the Lake (Plate 2.5.2).
Green algae now occur in very low abundance and several taxa, in particular desmids that
were present in 1950s-1960s have declined or disappeared. The large chlorophytes such
as Pediastrum spp. are now rare.
Changes which have occurred in the composition and biomass of the algae of Lake
Victoria include excessive growth of phytoplankton causing water blooms and death of a
number of aquatic animals by changing the chemistry of water (through oxygen depletion
at night) or production of toxins. Reports on massive fish kills in Lake Victoria exist. For
example in the late 1980s and early 1990's massive fish kills were observed in the Lake
and this was attributed to effects of cyanobacteria blooms (Ochumba, 1990).
Several Cyanophyta species are known to form toxins (Tables 3.4.1 and Table 3.4.2).
Some of these species of cyanobacteria occur in the Lake Victoria Basin and some, e.g.
Microcystis occur in high abundances (Plate 2.5.2). Changes in the Phytoplankton
community are thought largely to be caused by deterioration in water quality due to
pollution. Further, the reduction in the grazer Haplochromis fish community has allowed
the blue green algae to proliferate uncontrolled in the lake.
Marked increases in the inputs of nutrients (phosphorous, nitrogen and silt) into the Lake
that have taken place have stimulated unprecedented phytoplankton growth in the Lake
(Fig. 3.41). Phytoplankton primary productivity (LVEMP, 2005) was on average 18.3 g 02
m,2d,1that was twice higher than the values recorded in the 1960s (Tailing, 1966). The
very fertile Lake conditions also support elevated algal wet biomass in the range 5 to 250
mg r1which has risen by a factor of 4 to 5 since the 1960s (Kling et aI., 2001). The high P
concentrations and nitrogen demand favour dominance of blue-green (cyanobacteria)
which are dominated by Cylindrospermopsis, Anabaena and Microcystis (Fig. 3.4.2.).
There is also a shift in diatom dominance from Aulacosiera (Melosira) to Nitszchia.
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Fig. 3.4.2: Relative biomass of major phytoplankton groups in (a) Open pelagic
waters and (b) in littoral areas in lake Victoria
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Table 3.4.1: Levels of cyanotoxins in selected bays of Lake Victoria during the
March 2005 sampling period
Source: Data from the IFMP project reports, 2005
Table 3.4.2: Levels of microcystin from Gaba water works (Uganda)*
<0.5 < 0.5 nd <0.5 Nd
0.5 0.5 nd < 0.5 < 0.5
< 0.5 < 0.5 nd < 0.5 < 0.5 Nd
Nd Nd nd Nd Nd Nd
Nd 0.5 0.5 0.5-3.0 0.5-3.0 Nd
< 0.5 0.5 0.5-3.0 0.5-3.0 0.5- 3.0 Nd
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5




Source: Data from the IFMP reports 2005 (* WHO standards for acceptable level in
drinking water is 1 I-'g/I)
3.5.3 Zooplankton
Zooplankton communities in the LVB are made up of mostly crustaceans in which the key
groups are copepods and c1adocerans. Non-crustacean zooplankton include rotifers and
insect larvae largely chaoborids (Plate 2.5.3 and Annex 3.4.2). The latter are semi-
planktonic, living in or near bottom sediments during daytime but ascending into the water
column by night. The freshwater prawn, Caridina nilotica Roux is commonly encountered
in the plankton of Lake Victoria especially in samples taken at night owing to diurnal
migratory behaviour similar to that of chaoborid larvae.
Occasionally water mites (Hydracarina) also occur in the pelagic zone. In Lake Victoria,
zooplankton is an important food source for fish larvae. It is therefore believed that the
survival of fish larvae and eventual recruitment of various fish species into the fishery
largely depends on zooplankton availability. The juveniles of Nile perch feed largely on the
semi-planktonic freshwater prawn, Caridina nilotica (Ogutu-Ohwayo, 1990; Ogari &
Dadzie, 1988; Acere, 1984; 1988; 1993). The piscivorous adult Nile Perch directly
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dependent on zooplankton through feeding on zooplanktivorous Rastrineobola argentea
Pellegrin (Mukene, Omena or Dagaa).
Zooplanktons form the sole food source for the pelagic cyprinid, Rastrineobola argentea
(Mwebaza-Ndawula, 1998) and pelagic haplochromines. The composition and diversity of
zooplankton communities changed in the recent past from dominance of larger types
(calanoid copepods; cladocerans) to smaller types (cyclopoid copepods). This has
simplified the food web and reduced the grazing efficiency of the zooplankton. Earlier
studies indicated a predominance of Calanoids (50.1%) offshore. Recent studies
(Mwebaza-Ndawula, 1994) showed a predominance of cyclopoids. Increase in the algal
biomass has also recently favoured the proliferation of fresh water shrimp Caridina
nilotica.
3.5.4 Zoobenthos
The benthic macro-invertebrate fauna of Lake Victoria is composed mainly of mollusks
(ca. 44%) and insect larvae and nymphs (ca. 41%). Oligochaetes, leeches, crustaceans,
nematodes and ostracods are also present but in smaller proportions (Mwambunga et a/.,
2005; Kasoma Ed. 2005) (Fig. 3.4.3 and Fig. 3.4.4).






Source: Adapted from P. Kasoma (Ed.), 2005)
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Fig. 3.4.4: Relative abundance (% mean density individuals m-2) of the major
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Source: Adapted from P. Kasoma (Ed), 2005]; Kenya TDA, 2006
3.5.5 Terrestrial biodiversity
The Lake Victoria Basin is well endowed with a rich biodiversity of terrestrial animals and
plants which are found within national parks are protected areas as well as outside of
these ecosystems. These animals and plants are described in the sub chapters 2.7
(wetlands) and 2.8 (wildlife, protected areas and tourism).
3.5.6 Water Hyacinth and other Invasive Aquatic Weeds
The water hyacinth is a free floating and migratory plant introduced into Lake Victoria from
the Kagera River (Twongo et al. 1995). The weed doubles its mass in 11-18 days. It is
sustained in Lake Victoria through high nutrient input from the catchment. The weed
rapidly increased in Lake Victoria, achieving its peak in 1998. In the Ugandan waters of
Lake Victoria, stationary fringes were estimated to cover 2,200 hectares along 80% of the
shoreline by 1995 (NARD, 2001). By 1998 the weed occupied nearly 90% of shoreline but
combined physical, manual and biological control using weevils (Neochetina eichorniae
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and Neochetina bruchi) methods have reduced the infestation significantly since 2000
(Njoka, 2004).
Lakes Bulera and Ruhondo in Ruhengeri in Rwanda were reported as the highest location
of water hyacinth in the Kagera River system (Twongo and Rolf, 1999). There is a steady
flow of the weed down the Nyabarongo and Akanyaru Rivers into the Kagera River and
finally into Lake Victoria (Twongo ef al., 2002). The seasonal flushing of water hyacinth
from the River Kagera floodplains influences the discharge patterns and magnitude of the
waterweed into Lake Victoria.
A major transboundary environmental problem is the continuous deposition of vast
quantities of water hyacinth biomass and debris into Lake Victoria, mainly through the
Kagera River. The downstream riparian communities in Kenya, Tanzania and Uganda
suffer serious environmental and socio-economic impacts generated by the proliferation of
water hyacinth upstream in the Kagera River system.
Major impacts of the Water hyacinth include blocking water intake points; disruption of
hydropower generation; disruption of water transport; blocking of fish landings; damaging
of Lake side infrastructure; ruining of beaches and recreation; causing de-oxygenation;
reducing oxygen in water; causing fish kills; destruction of fish breeding and nursery
grounds; causing deterioration of water quality; increasing costs of water treatment;
preventing light penetration in water; reducing water transparency; and encouraging
disease, vectors and snakes
3.8 Wetlands
3.8.1 Major Socio economic activities and threats to the LVB Wetlands
Among socio economic activities undertaken in LVB wetlands are crop farming for cotton,
maize, sorghum, paddy rice, cassava, sweet potatoes and horticultural crops such as
tomatoes, onions and cabbages; Flower and horticulture farming; Livestock keeping
mainly cattle, goats and sheep; Fishing; Craft making; Grazing; Grass and timber
collection; Fire wood collection; Mining sand, clay, stone for construction; Collection of
medicinal plants; Hunting and Tourism
However, the wetlands are under threat from many causes as indicated in the NTDA
Reports. In Kenya, a total of 2,399 hectares have been reclaimed in Yala Swamp and 900
ha on the Kano Plains. In Rwanda, upland wetlands have been completely converted into
garden plots to grow a variety of crops and hence most of them have lost their ecological
character and therefore environmental and socio-economic attributes. As a result of these
threats, a number of wetlands have been protected through global efforts declaring them
protected Ramsar sites such as Lake NabugaboWetland System Ramsar Site, Mabamba
Ramsar Site, Sango Bay Ramsar Site and Lutembe Bay Ramsar Site in Uganda.
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3.9 Socio-economic and cross cutting issues
3.9.1 Socia-Economic Benefits of the Lake Victoria Basin
The LVB ecosystems are generating multiple and wide-ranging benefits and services that
extend beyond the Lake itself. Lake Victoria water is extensively used for domestic
consumption, irrigation, industry, transportation and for production of hydropower. The
Lake Victoria Basin (LVB) ecosystems provide food, fish, medicines, fuel and construction
materials. Components of the ecosystems also have genetic, aesthetic, cultural and
heritage significance for a wide range of stakeholders.
Developing a better understanding of the values and functions of the Lake ecosystems
helps stakeholders to understand the socio-economic importance of environmental
conservation provides a basis for informed decision making concerning the use of the key
environmental resources of the LVB.
The major socio-economic and cross cutting transboundary issues of concern relate to
demographic characteristics and these are poverty, human and livestock diseases, water
supply and sanitation, population pressure, migrations, refugees, conflicts in resource
use, civil strife and regional wars.
3.10 Conflicts in resource use
Human pressures on natural resources in the LVB are increasing, while many resources
are deteriorating or being depleted, creating an increased potential for competition and
conflict between individuals or groups within societies. The causes of the conflicts are
many and at times interrelated.
These conflicts have been exacerbated by poverty, limited water resources,
environmental degradation, poor governance, poor policies, conflicting institutional
interest, inadequate skilled staff in various disciplines, inadequate data bases on natural
resources, population pressure, increase in livestock numbers, low education, political
interference, lack of Basin wide institutions, inadequate sharing of resources, scarcity of
natural resources and complex land tenure systems.
Recent examples of resource use conflicts have been observed amongst
Kenyan/Ugandan/ Tanzanian fishers on Lake Victoria; conflicts for grazing grounds
among Ugandan and Tanzanian cattle keepers in the cattle corridor between
Ankole/Rakai in Uganda and Minziro/Kagera area of Tanzania; conflict in wetland fish and
forest resources of Minziro/Sango Bay area. Similar conflicts are common among
communities in all the riparian countries. Land use conflicts are particularly severe in
Rwanda, Burundi and along the Kenyan Basin of the Lake.
Other potential disasters in LVB include accidents on the Lake waters, on roads or in the
air; oil spills on the Lake or on roads; fires from oil storage terminals; accidents involving
55
railway systems; toxic chemical accidents; collapse of buildings; land slides; earthquakes;
droughts affecting livestock, wildlife, crops, water resources; floods damage to crops,
shelter and infrastructure; and thunderstorm and lightening.
3.11 Policy, Legal and Institutions
Despite reforms currently undertaken in the riparian countries, the respective national
trans-boundary diagnostic analyses reveal that there are still problems with the
respective policies, laws and institutional mandates. The causal effect chain
relationships for policies, laws and institutions are shown in Annexes 3.11a 3.11band
3.11c which also indicate their impacts and proposed mitigations. Some weaknesses
and gaps as well as recommended reforms in policy, legislation and institutions are
outlined in Annexes 3.11a and 3.11.4 for the five riparian countries.
The RTDA reveals that most of the policies have supporting legislation and institutions
to implement them. Only the Land Act in Uganda and the Fisheries Act in Kenya have
no written and supporting policies and are now being developed. The Kenya,
Tanzania and Uganda policy and legislative processes are adopted from the colonial
British legal system while those of Burundi and Rwanda are also adopted from their
former colonies. After independence, countries harmonized the policy and legal
formulation processes.
Following the descriptions in Annex 3.11a and also according to stakeholders, the
policy, laws and institutional reforms are characterized by limited capacity for
legislative enforcement. This, to some extent, is as a result of inadequate financial and
human resource capacity. In some policies, there are still conflicts and overlaps in
Sectoral provisions. Some legal provisions are inadequate to address the
environmental issues raised. There is limited dissemination and awareness of
environmental laws. Some of the national policies and laws for the management of
shared ecosystems conflict each other and, therefore, need harmonization
Some of the policies, laws and institutions which are weak will further need to be
reformed for the better management of LVB resources. In some institutions, the
human resource capacity to implement policies and laws is inadequate and often
insufficiently trained. Most institutions are characterized by inadequate financial
resources as their budgets cannot sustain implementation of their mandates. This
RTDA reveals that the local governments and communities are not effectively involved
in management of the LVB natural resources and its environment.
3.11.1 Policy formulation
Policies are drafted by the technical teams of the respective sectors. The policy
recommendations of the technical team are presented to Cabinet by the respective
Minister for discussion and approval. Cabinet, upon approval of the Policy, instructs
the office of Attorney General to draft a law for implementation of the policy.
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The draft law is presented to Cabinet for approval, which is then forwarded to
Parliament for debate. Once debated and passed by Parliament, it is forwarded to
the President and upon agreement on all provisions he assents by signing and there
it becomes an Act of Parliament of which provisions are enforced by the enforcing
agency with support of the judicial arm of Government.
3.11.2 Policy implementation
The institution responsible for the sector of which the policy and law has been drawn
is the effective institution for implementation of the policy. In many cases, the policy
and law usually describe the institutional framework through which the policy is to be
implemented.
Stakeholder consultations revealed that implementation of policies and enforcement
of laws and regulations is usually affected by inadequate human and financial
resources. Stakeholders further highlighted other weakness as; lack of political
support, laxity on the part of government or the technical team, financial and other
logistical constrains. These and more reasons are outlined in Annex 3.11a.
3.11.3 Compliance and enforcement
According to the National TDA studies, weaknesses in implementation are due to
shortage of manpower, financial constraints, logistical constraints, lack of awareness
and inadequacy in the dissemination of information, inadequate capacity and laxity
on the part of the enforcement agencies. These weaknesses could be addressed
through awareness campaigns, improvement in information exchange, greater
involvement of the community in management and capacity building through training
and logistical support.
Some of the problems of implementing regulations relate to none-deterrent penalties
which do not discourage the offender from committing a similar offence. Given the
transboundary nature of the LVB, it is important to reflect the gravity of each offence in
respective penalties in a uniform manner. The penalty for an offence should carry the
same gravity no matter where it is committed. This would deter offenders from
committing particular offences on the basis of the weakness in the penalty in that State
as opposed to the others.
On the regional perspective, a Protocol for Sustainable Development of the Lake
Basin was entered into by the United Republic of Tanzania, Kenya and Uganda only.
Rwanda and Burundi are yet to become Party to the said Protocol. There are other
regional Programmes and projects being implemented under the auspices of the East
African Community. All these initiatives will need review, strengthen where
weaknesses exist, and harmonize for implementation by the 5 States.' The strengths
and weaknesses of the said initiatives should be assessed and strengthened in light of
the identified problems within the LVB.
57
3.11.4 Impacts of policy, legal and institutional problems
Given the linkages between policy, legislation and institutions, the negative impacts in
managing transboundary problems are similar. This is more apparent in relation to
policy and legislation. Generally, in relation to policy and legislation, the identified
impacts are: regional/cross border conflicts; sectoral conflicts; difficulties in enforcing
the laws; inadequate community participation in environment management;
inadequate financial resources and limited awareness; un-deterrent penalties; over
exploitation of resources;; conflicts in resource use; loss of family livelihood and
income; unemployment; environmental and resource degradation; human
displacement; floods and droughts; loss of confidence in the law; cattle rustling and
food insecurity.
It should also be noted that uniform and effective implementation of international and
regional agreements by the five States could reduce most of these impacts. With
respect to established institutions, the negative impacts associated with failure in
managing transboundary problems are: absence of regional cooperation; gaps in
sharing information and data; absence of uniform level of capacity and advancement;
and inappropriate technologies.
3.12 Environmental and Economic Analysis related to the Thematic Areas
3.12.1 Environmental and economic costs of land degradation
Environmental, economic, cultural and aesthetic costs of land degradation are immense
and widespread. Their effect cuts across all sectors and impacts on every aspect of
human livelihood. Living examples are effects of deforestation on micro-climate, drought,
floods, soil erosion, soil fertility loss. Floods can cause huge destruction of infrastructure
and famine just like drought. These impacts and effects have not been quantified in many
cases; hence monetary valuations are not easily accessible. However, it is possible to get
some insight into some of the effects of land degradation in the LVB.
Deforestation coupled with overgrazing has had serious negative consequences on land
productivity arising from serious soil erosion and farmland degradation. All cultivated
areas in the Basin districts especially in Kwimba, Magu, Misungwi, Musoma and part of
Sengerema districts of Tanzania which lack vegetation cover, have been exposed to
different levels of soil erosion risks. As a result the suspended sediment load to the Lake
was estimated at 4,905.2 k tons! year, with Simiyu River carrying the largest suspended
sediment load estimated at about 42.3% of the total load to the Lake (Mwanuzi, 2005).
In Uganda in 1991, environmental degradation was estimated to cost the country up to
12% of its Gross National Product (GNP) per year, then equivalent to US $ 170-460
million and currently estimated at US $ 230-600 million. Approximately 80% of this is from
soil erosion, nutrient loss and inter alia declining crop yield and increasing water
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rehabilitation costs (Olson et al., 2001). Olson et al. (2001) asserts soil erosion as the
commonest physical component of land degradation.
This degradation has serious consequences on the ecosystem. Further, it has been
demonstrated in Uganda again that proper soil and water management e.g. mulching
alone increased banana bunch weight from an average of 10 to 32 Kgs which was
associated with an increase in net income from US $ 130 to $ 810 per ha. in Mayuge
district (Isabirye, 2005). Furthermore, the Soil Erosion Hazard Map (LVEMP-Land Use)
showed that the economic value of the total soil lost due to erosion alone in the Ugandan
catchment of the LVB was estimated at US$10 million per year. The figure would be much
higher if the soil lost is translated into equivalent loss in out put.
3.12.2 Opportunity costs of pollution and consequences if no action is taken
The main benefits are derived from avoiding losses that can be anticipated if no effective
remedial actions are taken to prevent or minimize pollution of Lake Victoria. The major
consequences of not halting the present trend of pollution are:
i) Water quality deterioration resulting in loss of biodiversity, fishery and source of
livelihood
ii) Unsuitable water quality for domestic, animal watering, industrial and agricultural
use.
iii) Increase in water hyacinth infestation
Pollution causing deterioration in water quality has many consequences that if avoided
can be counted as potential benefits of the suggested mitigations (actions).
The direct effects of pollution of the Lake include:
i) Increased water treatment costs due to eutrophication (algal bloom)
ii) Unsuitable water for livestock and human consumption (algal toxins)
iii) Loss of potential tourism revenue due to loss of aesthetics
iv) Health effects on the community and other water users because of prevalence of
water borne diseases (e.g. cholera, dysentery, diarrhoea and typhoid fever).
The cost of water supply improvement was estimated at US$ 3 million p.a. and for
livestock at US$ 3.5 million p.a. (LVEMP, 2003). These are additional cost per annum that
increases as human and livestock population increase in LVB. The additional water
supply cost of about US$ 6.5 million p.a. imposed by pollution would increase
considerably without action.
The cost for wastewater treatment plants vary according to treatment options and level of
treatment desired with capital cost ranging from US$20 to US$500 per capita and capital
plus operation and maintenance ranging from US$ 5 to US$150 per capita per year
(World Bank, 2003a).
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Water hyacinth infestations also cause water quality deterioration. The cost of different
macrophyte control measures are manual cutting (mean US$ 54 ha/year), mechanical
removal (mean US$189 ha/year), herbicide application (mean US$ 110 ha/year) and
combinations (US$ 45 ha/year), World Bank, (2003b). Evaluation of biological control on
aerial basis is difficult although it has been an effective method of control in Lake Victoria.
Mechanical and herbicide removal are expensive. Integrated approach is known to be the
most cost effective weed control measure (World Bank, 2003b).
3.12.3 Environmental and economic valuation of water quantity and water balance
Issues related to Lake Victoria water level fluctuations are important as the rise and fall of
the Lake level has far reaching social, economic and cultural impacts. Although hard
figures are difficult to obtain on the fiscal costs of impacts of events like flooding or
desiccation of the Lake shore, recent events in the 1962/3 and lately in 1997/98 give a
good indication of what would happen to shoreline infrastructure if flooding took place.
In this case, there was huge collateral damage to transportation, buildings, agriculture and
a host of many facilities and amenities due to flooding. Many accidents are triggered off
and water born diseases become rampant. But on the other hand similar events would
have positive impacts on fisheries and hydropower generation. Hence, these issues of
Lake level manipulation artificially or through natural causes needs careful handling as it
has regional and global ramifications and impacts.
3.12.4 Economic valuation of the fisheries of Lake Victoria and consequences if no
remedial actions are taken
Fisheries constitute one of the most important resources of Lake Victoria, with a
production value estimated at 500,000 metric tones annually valued approximately at
$500 million and an export value of $250 million for the three riparian countries of Kenya,
Uganda and Tanzania (Frame Survey, 2004). The fisheries contribute significantly to the
GOP of the riparian countries (3% in Uganda, 2.8% in Tanzania and 2% in Kenya).
The Lake Victoria fishery is also important for employment with about 180,000 fishers and
about 600,000 fish traders directly employed in the three countries. With an average
dependency ratio of 8:1, this means that about 7 million people depend directly or
indirectly on the fisheries. Additionally, many more people both within and out of the Basin
depend on fish for food. Among the critical transboundary issues in fisheries leading to
unsustainable exploitation are excessive effort and use of destructive fishing gears and
methods.
Fisheries are a finite resource although it is renewable. It is a natural resource which s
highly fragile and sensitive to over exploitation, mis- use, .abuse and pollution. If no action
is taken to manage exploitation and control effort, the entire resource could be decimated.
Living examples of harmful destruction of this resource is the disappearance of over 100
species of fish from Lake Victoria in the last 50 years alone.
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Immediate consequences could be loss of US$500 million worth of this industry; loss of
US$250 million export earnings to the three lower riparian countries. Fish is a cheap
source of protein to the 30 million riparian communities. If lost, these communities would
be immediately exposed to food shortage, malnutrition, sicknesses, hospitalization and
heavy medical expenditure. On an average medical bill of US$10.00 per annum per
inhabitant, the medical bill for the riparian countries would go up by US$300 million per
annum if the fish became unavailable to these communities.
It has been shown that the fisheries industry employs directly some 180,000 people
around the Lake as fishers and about 600,000 fish traders. On average these people earn
about US$5.00 per day. If this job opportunity is lost, these people will lose their jobs and
an annual income of US$ 900,000 per annum. The fisheries industry employs a whole
range of other skilled workers like carpenters, builders, drivers, mechanics, fishing gear
manufacturers and fabricators. Decimation of the fish stocks would mean loss of job and
income to all these categories of people.
3.12.5 Consequences if no action is taken to control the water hyacinth
The spread of water hyacinth imposes a wide range of direct costs (World Bank Appraisal
Report 1996). These include:
i. Delays in commercial waterborne transport of people and goods;
ii. Increase operating costs (and possible loss of revenue) for hydropower production
at Owens Falls Dam, due to clogging of water intakes;
iii. Loss of fishing time and revenue as a result of blocking of the beaches;
iv. Increased difficulty and time spent on gathering water in villages where access to
traditional water collection areas is blocked or dangerous (because of snakes or
crocodiles in the weed);
v. Blockage of intakes and loss of production at urban and industrial water supply
systems.
Some initial estimates have been made for these costs. These figures represent costs
then. The following were the estimated costs within five years (World Bank Appraisal
Report, 1996):
(a) Maintain a clear passage for ships to dock at Port Bell in Uganda: US$3-5 million p.a.;
(b) Cleaning intake screens at the Owen Falls hydroelectric plant at Jinja in Uganda: $1
million p.a.; Losses in local fisheries from accumulation of water hyacinth at fishing
beaches and landing sites around the Lake making it difficult or impossible for fishing
boats to be launched or recovered: US$0.2 million p.a. but with a very serious local
impact;
(c) Loss of the beaches as a water supply for domestic, stock and agricultural purposes:
US$0.35 million p.a.;
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(d) Loss of supply or increases maintenance costs in urban water supply schemes
because of blockages of the water intakes by water hyacinth: US$1.5 mil/ion p.a.;
(e) Small-scale horticultural irrigation schemes rendered useless because of blockages of
channel and pipes with hyacinth: no costs have yet been attributed to these losses but
they are important from a distributional view point since such schemes are being
developed to help women in the poor lakeshore areas.
The total direct costs attributable to the water hyacinth (at the levels then) were estimated
to be US$6-7 million p.a. (World Bank Appraisal Report 1996) with a present value of
US$25-40 million. This figure can be compared with the estimated US$4.5 million cost for
the Uganda Government's emergency action program to tackle the problem.
3.12.6 Value of Wetlands and Consequences if no action is taken to conserve
Wetlands
The main values of wetlands consist of opportunities for wastewater treatment for which
the defensive expenditure was used (Haskoning - CMS- Delft hydraulics, 2001). The
indirect use values were estimated through contingent valuation techniques, which
estimated the willingness to pay. Haskoning-CMS-Delft hydraulics have evaluated the
Ugandan wetlands (Table 3.12.1). Haskoning-CMS-Delft Hydraulics, (2001) estimated
wetlands to provide annual benefits in the order of Uganda shillings 100,000 million per
year or USD 55.6 mil/ion.
This value comprises the benefits of typical wetland goods and services as well as those
of the non-typical ones (like agriculture cropping, livestock grazing, fishing etc.). The value
of typical wetland goods and services, (e.g. craft and construction materials from papyrus
and the Phoenix palm, tertiary wastewater treatment), option values and aI/ non-use or
ecological functions, is estimated at Uganda shillings 64,600 million per year or USD 35.9
million, representing 65% of all wetland benefits.




















The typical wetland goods and services, valued at Uganda Shillings 64,600 million consist
of:
1. Direct extractive (human) use goods and services, valued per year at Uganda Shillings
10,323 million or USD 5.7 million;
2. Indirect human use values, giving an annual benefit of Uganda Shillings 20,899 million
or USD 11.6 million;
3. Option values (indicating the known and yet unknown futures values of wetland),
valued at Uganda Shillings 10,503 million or USD 5.8 million annually; and
4. Existence or non-use benefits, returning annually Uganda Shillings 22, 882 million or
USD 12.7 million.
The total value of wetland goods and services in the five pilot areas equals 0.76% of the
Gross Domestic Product or Uganda Shillings 8,349,883 million in 1999 for the entire
country. The value of wetland goods and services, for a large part not sold on a market,
equals to 3.3% of the non-monetary part of the GOP.
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SECTIONFOUR: CAUSAL CHAIN ANALYSIS OF MPPls
Section four presents analyses MPP/s their root and immediate causes, their causal-
effect-chain relationships and proposed suitable mitigation measures based on the
thematic areas identified of land degradation, water quality deterioration, loss of
biodiversity, wetlands degradation, water hyacinth infestation, deforestation, shortage of
energy, inadequacies in policy, laws and institutions; conflicts over resource use;
prevalence of diseases and pests and population pressure as issues of high priority in all
the riparian countries.
4.1 Major Perceived Problems and Issues and their relationship
Land Degradation and Land use Issues are attributed to inappropriate land husbandry
practices within the Basin. Fast growing population coupled with high demand for land,
cultivation on marginal areas steep slopes and along river banks; insecure land tenure
system; excessive land fragmentation and diminished farm size; frequent bush burning;
over cultivation / lack of fallow or shortened fallow periods; encroachment on wetlands
/forest ecosystem; overstocking; lack of crop rotation; low levels of adoption of improved
technologies; and weak governance in natural resources management and land use
planning; overdependence on rain fed agriculture and lack of alternative sources of
livelihoods.
This can result in the following impacts: deforestation, soil erosion/runoff, agro-
biodiversity loss, eutrophication and changes in water quality, decreased and degradation
of wetlands, increased sediment transport capacity, changes in biological diversity and
food chains, changes in sediment budgets, degradation of river banks & Lake shores,
severe degradation of rangelands and climate change. The diagram below illustrates how
this issue is linked to other transboundary issues:
Fisheries and
biodiversity
Water Quantity and Water
Balance
Land Use and Land
degradation
,..





Water Quality and pollution is associated with poor waste management and sanitation
practices; point and non-point pollution sources; excessive nutrient loads and algal
blooms; inadequate data management; atmospheric deposition; gaps in water quality
management legislation; inadequate water quality and pollution management structure at
all levels and limited coordination among stakeholders.
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This can result in the following impacts: deterioration in drinking water quality,
eutrophication, decreased recreational value of water bodies, infestations/diseases in
aquatic and terrestrial species, changes in the structure and functions of aquatic
ecosystems, changes in species composition and the productivity of native fish species,
and decreased species diversity. The diagram below illustrates how this issue is linked to
other transboundary issues:










Land Use and Land
degradation
Water Quantity and balance is associated with increased water releases; declining
rainfall; increased water abstraction for development; increased evaporation rates; poor
watershed management; climate change; and inefficient water use.
This can result in the following impacts: reduction in agricultural output, declining fish
stocks, destruction of fish breeding areas, inadequate water supply for development,
ground water level variation and poor water service level coverage. The diagram below














Declining fisheries and aquatic biodiversity is attributed to Decline in fish stocks and
fish catches; invasive aquatic weeds particularly water hyacinth; pollution of fish habitat,
low fish quality and high post harvest losses, low level of aquaculture production; use of
destructive fishing gears and methods; dumping of liquid, and solid and chemical wastes,
among others.
This can result into the following impacts; loss of biodiversity, loss of species, genetic and
habitat levels, reduction of catches, reduced incomes and other multiplier effects, reduced
fisheries based employment, reduced nutrition and food security, reduced fish exports and
increased fishing pressure. This is described in the following diagram.








1. Land Use and Land
degradation
6. Socio-economic and cross
cutti ng issues
Problems of Socio-Economics and other cross-cutting issues is attributed to Poverty
(quality of life and technological ability of the population i.e. healthy, wealthy, enterprising
and stable population), Conflict in resource use, Migrations, Population pressure, civil
strife and regional wars. Weak Legal, Policy and Institutions are attributed to inadequate
human and financial capacities, Low level of technology adoption, limited flow of
information Weak institutional coordination, Lack of disaster preparedness.
These can result into the following; poor health; poor education; poor standards of living;
malnutrition; high mortality; high morbidity; no development; high incidence of wars and
civil strife; potential for international conflicts and political instability. This is illustrated in
the following diagram.
In 4.1 below the causal chain analysis of the major transboundary problems for the Lake















Table 4.1 Causal Chain Analysis
1. Poverty
2. Population pressure
3. weak governance in NR
management
4. Inadequate land use planning
5. Inadequate capacity for
generation and dissemination /




7. Low adoption of soil and water
conservation technologies
1. Degradation of land resources
2. Reduced agricultural productivity
3. Climate Change
4. Unsustainable utilization of
wetlands
5. Soil Erosion/Runoff from
• Agriculture and rangelands
• Roads construction
• Storm water
6. Degradation of river banks & Lake 6.
shores




1. Unsuitable land use practices within the Basin.
2. Fast growing population coupled with high demand for
land,
3. Cultivation on marginal areas steep slopes and along
river banks;
4. Urbanisation
5. Insecure land tenure system; Weakly defined
ownership of agricultural land undermines production
and discourages investment for environmental
protection
6. Excessive land fragmentation and diminishing farm
size;
7. Frequent bush burning;
8. Over cultivation / lack of fallow or shortened fallow 8.
periods; 9.
9. Encroachment on wetlands /forest ecosystem;
10. Overstocking;
11. Lack of crop rotation;













13. Overdependence on rain fed agriculture and
14. Lack of alternative sources of livelihoods.
1. Poor Waste Management and sanitation practices;
2. Pollution from Point Sources
3. Excessive nutrient loads and algal blooms
4. Pollution from Non-point sources
5. Atmospheric deposition
1. Declining rainfall;
2. Increased releases at Nalubaale and Kiira Dams;
3. Reduced catchment inflows
4. Increased evaporation rates
5. Poor water shed management (Deforestation)
6. Interference with micro climatic factors
7. Climate Change
8. Increased water abstraction for development
9. Poor infrastructural designs
10. (High) water wastage
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1. Eutrophication
2. Pollution of the Lake and other
water bodies in LVB
3. Oxygen depletion
4. Diseases (human and livestock)
5. Alteration of Lake biota structure
6. Aesthetic loss
7. Algal blooms and toxins
8. Biodiversity loss
9. Invasive weeds proliferation
1. Reduction in agricultural output
2. Declining fish stocks
3. Erosion of fish breeding areas
4. Climate change and variability
(Natural and global factors)
5. Inadequate Water Supply for
development
6. Ground water level variation
7. Poor water service level coverage
1. Inadequate data management
2. Gaps in water quality
management legislation
3. Limited coordination among
stakeholders




6. Unsustainable farming practices
7. Poverty
8. Population pressure
9. weak governance in NR
management
10. Inadequate land use planning
11. Inadequate capacity for
generation and dissemination /
sharing of climatic /
meteorological information
12. Inadequate watershed planning
and management
13. Low adoption of soil and water
conservation technoloqies
1. Inadequate coordination and
interpretation of laws and
regulations
2. Inadequate capacity in local
governments to handle and
manage natural resources;
3. Unsustainable tax collection
from natural resources
4. Poor planning & monitoring
5. Variable water release policies
(Excessive water releases)
6. Poor technology
7. Disparity in Water utilization
policies
8. Inadequte Instrumentation on
the land and lake





Assessment of Ground and
Surface water
Inadequate and Fragmented
Databases for early warning
Lack of Operation and
Maintenance procedures and
policies
Low levels of sensitization and
mobilization of the community
on water shed management
Lack of reliable systems for
climatic data collection and
dissemination





Weak capacity (Human and
Financial resources)
Weak Management
Low adoption of technology
Open access policy to fisheries
resources
6. Weak Fish Marketing





9. Lack of training
10. Conflicting policies and
mandates
11. Lack of value addition
12. Low incomes

















1. Loss of Biodiversity
2. Loss of species, genetic
habitat levels
3. Reduction of catches




6. Reduced nutrition and
security
7. Reduced fish exports
8. Increased fishing pressure
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1. Decline in fish stocks and fish catches
2. Invasive aquatic weeds particularly water hyacinth
3. Pollution of fish habitat
4. Low Fish quality and high post harvest losses
5. Low level of aquaculture production
6. Use of destructive fishing gears and methods
7. Dumping of liquid, solid and chemical wastes
8. Non point sources (Discharge of agrochemicals and
atmospheric deposition)
9. Point sources (domestic, industrial and municipal
waste)
10. Persistant organic pollutants (POPs)
11. Poison fishing and contamination of fisheries products
12. Destruction of fish breeding and nursery grounds














Population dynamics: Poverty(quality of life and
technological ability of the population Le. healthy, wealthy,
enterprising and stable population), Conflict in resource
use, Migrations, Population pressure, Civil strife and
regional wars
Poor health: Diseases (Malaria, HIV/AIDS, Bilharzia, etc.)
Weak Legal, Policy and Institutions: Inadequate human
and financial capacities, Low level of technology adoption,
Limited flow of information Weak institutional coordination,
Lack of disaster preparedness
Inadequate Communication:
Inadequate financial capacities, failure to implement
development plans
Low provision of social services: public education,
inadequate water supply and sanitary services, weak
spatial planning
Low generation of Wealth (Poverty): declining
performance of productive sectors (Agriculture, Livestock,
Fisheries, Forestry, Mining Biodiversity, Water, Wildlife)
Inadequate energy
Weak commerce and trade
Weak Industries



















8. High incidence of
9. wars and civil strife




13. Spiralling of poverty.
14. Loss of income.
15. Loss of employment.
16. Loss of cultural heritage.
17. Increased migration
18. Ignorance
19. Reduced level of productivity
20. Reduced level of technology
transfer
21. Weak governance
22. Inability to handle disasters
23. Weak demographic structure
24. Ineffective human population
availability
14. Poor road network from fish
landings to markets
1. Weak governance
2. Low level of education
3. Poor development planning
4. Weak laws and rules
5. Poor economic performance
6. Little public awareness
7. Ignorance
8. Cultural beliefs





4.2 ENVIRONMENTAL QUALITY OBJECTIVES FOR THE LAKE VICTORIA BASIN
Environmental Quality Objectives (EOOs) are broad policy-oriented statement with
specific targets, interventions/actions and a timeline. The targets often illustrate the
logical chain of actions for achievement of the EQO while the interventions enable
realization of each of the targets. The interventions are prepared with reference to the
Causal Effect Chain Analysis. The EQOs shall provide important inputs in the framework
of the Strategic Action Plan (SAP).
Table 4.2 Environmental quality objectives (EOOs) for the RTDA
The EQQS are proposed in close reference to the three Pillars of LVEMP-2.which are
Applied Research, Management Framework, and Socio-economic Development. They




SRI: Stress reduction indicator
ESI: Environmental status indicator
EQO I: Sustainable Land Use of the Lake Victoria Basin environment
1. Develop and Implement
Land Use plans (including
spatial plans) in the five
riparian countries by 2007.
1. Carry out Land Use planning and
management, including adoption of the
Integrated Watershed Management Plan,
2. All riparian countries develop full
environmental, socio-economic, water and land-
use and other related information GIS database
on the Basin by 2008.
3. Capacity building in land use planning
3. Survey the sensitivity of areas and habitats in
the Basin imposed to anthropogenic and
natural impact; (Soil erosion risk mapping)
Develop Action Plan for sensitive eco-
system/habitat; and

















PI: Land Use Plans developed and
implemented
Land use planning guidelines developed
and harmonised.
PI: GIS developed and operational
PI - Soil erosion risk hazard maps
produced
Action Plan on sensitive territories
developed and implemented
legislative instruments on protection
developed.
4. Strengthen planning authorities in the riparian Institution PI - Convention ratified and its provisionslocal governments and implement land use strengthening implementedplanning. 2016.
SRI - Impact of economic activities on
biodiversity reduced5. Harmonise policies Legal and Institutional Legal/regulatory
frameworks related to land use
2. 50% of all arable and 1. Strengthen awareness on sustainable land Investment PI - An agreement on control ofgrazing land put under husbandry
introduced species signedsustainable land husbandry
(soil & water conservation,
agroforestry, pasture 2. Carry out integrated watershed management Investment SRI - a list of proposals on the control ofimprovement etc) within 10 yrs planning and implement IWRM plans in the
ballast waterswhole Basin
elaborated and establishment of relevant
technical facilities.
3. Promote Sustainable Land Management
PI - Monitoring of invasive species is(SLM)
being conducted
4. Promote Watershed Management
5. Intensify use of agricultural inputs (fertilizers
etc) to increase out put per unit area.
3. Area under forest cover 1. Carry out massive tree planting using
Survival rate and area plantedincreased (Twenty percent of appropriate multipurpose tree species
the Basin area to be under
forest cover in 20 yrs) 2. Reclaim all forest degraded areas
Area reclaimed
3. Value addition to forestry and forestry
Value addition in forestry productsproducts
4. Improve Market access
Encourage wise use and sustainable




5.Harmonise policies Legal and Institutional
frameworks related to forestry
6. Develop alternative sources of energy
7. Minimize the drive to degazette national forests
and if done must be based on scientific
infonnation
All degraded wetlands in the 1. Promote wise use of wetlands
Basin restored with in 20 yrs
2. Carry out assessment of all wetlands and
mapping
3. Harmonise policies and Legal frameworks
relevant to wetlands at National Regional level
Governments buy off of the already and
degraded wetlands
EQO II: High Quality of Lake Victoria Basin, surface and groundwaters that sustain both human and other uses
1.Reduce pollutanU 1.Upgrade existing sewage plants to acceptable All major urban centres around the Lakecontaminants loads from point standards and construct sewage treatment have upgraded and functional Sewageand non point sources, plants in all major urban areas around the Lake plantsentering the Lake by 50% by in the next 10 yrs
Pollution levels in the Lake and other major2015
water bodies
2.lmplement integrated watershed management SRI: Integrated Water shed ManagementProgrammes Plans implemented
3. Review of National policy, legal, and PI: Reviewed Policy, regulatory andregulatory frameworks, and institutional functional institutionsstructure for addressing adverse land-based
activities
4. Identify sources of atmospheric deposition Identified sources of Atmospheric
and implement control measure deposition and control measures in place
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2.. Develop and Implement 1. Carry out integrated water resources planning
PI: Integrated Water shed ManagementIntegrated Water Resources and management,
Plans implementedManagement
No conflicts on water resources by different(IWRM)(including spatial
usersplans) in the five riparian
countries bv 2010
2. All riparian countries develop full
PI: Integrated database systems in placeenvironmental, socio-economic, water, land-use
and functionaland other related database on the Basin by
2010.
3. Capacity building in integrated water
PI: Built capacity in integrated waterresources planning
resources management
4. Strengthen water resources development PI: Strengthened capacity in in riparianauthorities in the riparian local governments and
local authorities.implement IWRM 2016.
5. Harmonise policies Legal and Institutional
PI: Harmonised policy, regulatory andframeworks related to Water resources
functional institutions
3. Control hyancith and other Control environmental factors e.g .. nutrients
Levels of nutrientsweeds infestation to below which promotes proliferation of the weed
non nuisance level by 10% Develop and implement a comprehensive water
Comprehensive water hyacinth and otherhyacinth and other weeds programmes in the
weeds programmes in placeBasin with the emphasis to build capacities in
especially Burundi and Rwanda
Control water hyacinth and other weeds at the
Levels of infenstationsource (KaQera, Nyabarongo and Akanyaru)
I
EQO Ill: Optimal Quantity and balanced water resources in the Basin
1. Per capita storage tripled, 1. Implement IWRM in the Basin
PI: Integrated Water shed Managementregulated and water levels
Plans implementedsustained through IWRM by
No conflicts on water resources by different2015
I users
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2. Review the policy guiding release of water at
Agreed water release policy in placeJinja to that which promotes storage
3. All water users to follow allocation guidelines
Water allocation guidelines followedwith in the next 5yrs
EQO IV: Conservation of Lake Victoria Basin Aquatic Biodiversity
1. Increased annual yield of 1. Reduce and control rising fishing pressure
Level of fishing effort and fishing capacityfish and biodiversity and manage fishing capacity to optimum
levels.
2. Determine fish stocks and their sustainability Level of fish stocksand evaluate if can meet current demand
3. Restock to enhance fish production where
Number of introductions andappropriate
levels of yields
4. Intensify fish farming production
Number of productive aquaculture farms in(Aquaculture) in the Basin
the Basin
Yields from aquaculture5. Diversity fish farming and explore
Number of productive cage farms in thepossibilities of cage farming
Basin
Yields from cage culture2. Increase fish stocks to 1. Determine fish stocks and their sustainability
Level of fish stockssustainable levels within 10yrs and evaluate if can meet current demand
2. Control fishing pressure and apply other
Level of fishing effort and fishing capacitymanagement measures.
3. Restock to enhance fish production where
Number of introductions andappropriate
levels of yields
3. Reduced post harvest fish 1. Improve fish handling infrastructure in the
Number of modernized fish infrastructure inlosses to 1% in 5 yrs Basin
place
2. Invest in facilities for post harvest storage
Number of modernized fish post harvest in
place
79
3. Add value to fisheries products
Increased marketed value added products
EQO V: Regionally harmonized Policies, Legal and Institutional frameworks
1. All policies, legal and 1. Develop, review, harmonize and implement
Number of laws and policies reviewed andinstitutional frameworks all policies, laws related to natural resources
implementedreviewed, harmonized and and environment
implemented in 5 years
EQO VI: Improved socio economic and living standards in the Basin
1. Half of the Basin population 1. Invest in water and sanitation, education and
-Number of people servedaccess to clean water, health health facilities
-Number of healthy population and numberand education by 2015
of operational health facilities
-Primary, Secondary and University
enrolment2. Poverty levels within the 2. Modernise farming practices in the Basin
riparian communities reduced
by 50% by 2020
3. Improved fair market access
4. Improve access to micro credits
5. Introduce gender sensitive programmes
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SECTION 5: RISKS AND SUSTAINABILITY
5.1 Risks
There are some important risks that may result in the interventions not meeting the
proposed mitigation measures in the RTDA. These include:
a) Commitment of the LVB countries: Success of the interventions will be critically
dependent on the commitment of the five countries of the LVB to the proposed
collaborative/cooperative institutional frameworks and to achieving the objectives of the
second phase of the Lake Victoria Environmental Management Project (LVEMP). The
commitment is intimately related to political stability. These countries are also facing
incidences of poverty, disease, etc. All these conditions are not conducive to a long-term
project aimed at improving and enabling environment on a regional basis. It is therefore
of crucial importance that the proposed interventions have success and tangible benefits.
The emphasis on regional cooperation and the collaborative efforts that have been made
resulting into the preparation and ownership of this RTDA are powerful instruments for not
only achieving the desired objectives, but also for accomplishing the longer term trust and
understanding. In addition, the Key Note Addreses given by the five Heads of State during
the 8th Summit Meeting of the EAC emphasized on Regional Integration, Governance and
Environmental protection.
b) Good Governance: An area of crucial importance in the successful implementation of
donor funded and nationally financed programs and projects is the concern about good
governance, transparency and accountability in the recipient developing countries. It is
therefore imperative that the riparian countries of the Lake Victoria Basin will remain
committed to good governance, transparency and accountability for the success of the
proposed LVEMP activities in Phase.
c) Regional Coordination Capacity: The Lake Victoria Basin Commission (LVBC) of the
EAC is coordinating the preparation of the LVEMP-II and the TDAs. Effective
implementation of the interventions under LVEMP-II will be a challenge. The creation of a
strong Project Coordination Unit within the LVBC and strengthening of the regional
capacity will have to be addressed.
d) National Institutional Capacity. The RTDA identified that all the five countries in one
way or another face institutional capacity constraints and it was therefore proposed that
the interventions should include the strengthening of human and institutional capacity in
the five countries.
e) Governments Policies and Regulations: Constraints to remedial action include
government policies that inadequately address environmental challenges and trans-
boundary issues/threats. Regional frameworks and standards are inadequate. The
enforcement mechanisms for Government regulations are weak. The current agreements
or mechanisms to manage trans-boundary conservation areas that exist are that for Lake
Victoria Fisheries Organisation and LVBC. The LVBC is responsible for the enhancement
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and coordination of the harmonization of policies and regulations to enable effective
management of transboundary issues within the LVB. The planned transformation of the
protocol to an act by the Partner States will greatly enhance this process.
f) Fiscal Sustainability. The EAC Partner States currently finance the recurrent costs of
the EAC Secretariat, including the Lake Victoria Basin Commission. The success of this
initiative is pegged on the assumptions that Partner States will continue to finance
adequately the proposed interventions.
g) General instability: In recent years, the Great Lakes Region had been daunted by
incidences of insecurity giving rise to civil strife and wars. The region is, however,
gradually becoming stable and peaceful. The accession of the States of Burundi and
Rwanda into the East African Community will consolidate the emerging peaceful and
stability situation. There are currently political efforts within the Great Lakes Region to put
in place mechanisms for addressing conflicts. However, should instability become
prevalent, then there is a risk of all the partners becoming unable to implement the
interventions proposed in the RTDA.
5.2 Sustainability
a) High Level of Government Commitment The success of this intervention requires
that high level commitment both at national and regional level be maintained. The
programme is fully integrated into the existing development programmes and national and
regional institutional framework.
The Participating Governments should see the proposed interventions as offering the
possibility of moving beyond isolated planning and unilateral actions in a non-cooperative
and possibly confrontational setting towards cooperative development planning in the
utilization of trans-boundary resources seeking "win-win" opportunities in the spirit of
equitable utilization and benefit sharing.
b) Project Ownership: Through the participatory process of project design so far, every
effort has been made to ensure that the people of the five countries genuinely own the
proposed interventions. Local communities, NGOs and the Private Sector have been
engaged in the national and local consultations underlying the RTDA and this should
therefore indicate their commitment and ownership of the project. The spirit should
continue during implementation.
c) Tangible Benefits: Another important concern is whether the project outcomes will
indeed result in tangible benefits for local communities. The project primarily targets the
local communities as major beneficiaries as a potential incentive for participation,
continuity and sustainability.
d) Financial Continuity Some projects will entail costs beyond their life-span. Where this
is the case, mechanisms for long-term sustainable financing should be explored and
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piloted during implementation of the project. It is expected that, where the project has led
to tangible benefits on the ground, costs are likely to be covered by the beneficiaries of
the project. Other potential innovative strategies to be tested by the Basin countries could
include user fee for ecosystem services and operationalizsation of the Fish Levy Trust in
Uganda, Kenya and Tanzania
e) Regional Cooperation: Project sustainability will depend on maintaining and
strengthening the growing regional cooperation among the LVB countries. The accession
of the States of Burundi and Rwanda into the East African .Community with effect from




The following mitigation measures are recommended from this RTDA, based on the six
thematic areas;
i) To improve land use management, it recommends; designing and implementing
integrated watershed management, developing capacity in land use planning,
massive tree planting and protection, controlling livestock overstocking and
encouraging private-public sector partnership.
ii) On environmental management, the report calls for; strengthening, monitoring and
control of human activities causing the loss of important ecosystems within the
Basin; carrying out public awareness on trans-boundary environmental issues;
incorporation of regionally harmonized principles, policies, strategies, laws and
other agreements into national legislation to enhance enforcement; and increasing
environmental education and awareness among communities.
iii) To properly manage wetlands, it suggests; promotion of wise use strategies,
conducting a detailed assessment of wetlands in the Basin, protection of critical
wetlands and creating awareness on values of wetlands for water treatment.
iv) On fisheries, it recommends; harmonizing fishing regulations among the riparian
countries; reviewing and controlling open access fishing, strengthening
enforcement of agreed and harmonized regulations, strengthening co-management
through Beach Management Units (BMU), protection of breeding and promoting
appropriate aquaculture species and systems.
v) To conserve biodiversity, the report recommends; development and
implementation of national and regional biodiversity strategies including species
specific action plans; putting in place mechanisms for prevention of adverse human
activities on sensitive areas and to reduce impacts of agriculture grazing and
hunting practices including bush fires.
vi) On Water Quality, it advocates for; harmonization of water quality management
legislation to address trans-boundary issues; investment in efficient solid, liquid and
municipal waste management schemes, cleaner production technologies;
developing planning capacity of Local Government and subjecting all development
plans, programs, projects and budgets to EIA procedures before implementation.
vii) On Water Quantity it proposes; a regular and continuous data collection on climate,
hydrology, inflows, outflows and water balance in the riparian countries;
standardization of data collection equipment and instruments to ensure data
uniformity; collection of more data on water circulation so as to understand fully the
dynamics within the Lake; reviewing and strengthening of existing Regional
River/Lake Basin Agreements; monitoring the water quantity, quality and utilization
in major rivers; construction of water reservoirs, dams and flood protection devices
along flood prone rivers.
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viii) Regarding Policy, Laws and Institutions, the report urges for; formulation and
implementation of an Integrated Lake Basin Resources Management Plan;
harmonization of existing Policies, Laws and Institutional frameworks and
mandates to facilitate sharing of information and data; strengthening of regional
and national government policies and management procedures; expansion of
areas of international and regional cooperation, including technology transfer,
personnel and information exchange; development of regional policies to address
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